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WiILLAMETTE RIVER ToXxics STUDY
1988 TO 1991

1 INTRODUCTION

study investigating the presence and
effects of toxic pollutants in the
| Willamette River and selected tributaries
was conducted by the Oregon Department of En-
vironmental Quality (DEQ) in cooperation with the
U.S Environmental Protection Agency (EPA) and
Oregon State University (OSU). Its stated ob-
jectives were to determine if bioaccumulative toxic
pollutants were present in the sediments and fish
tissue and to determine the possible effects of the
pollutants present on the aquatic resources using

bioassays and other aquatic life toxicity testing
methods.

This study was planned as a screening survey to
add to the existing toxic pollutants data base for
the Willamette River. The sampling sites selected
were used for previous toxics monitoring and were
chosen to represent ambient levels, significant
industrial and municipal sources, and typical urban
non-point source impact. The knowledge gained
from this study will be added to that from previous
studies to plan future DEQ toxics monitoring.

Sediment samples collected from the mainstem and
tributaries to the Willamette were analyzed for
physical and chemical parameters. Selected sedi-
ment samples were analyzed for toxicity through
the use of microtox and elutriate and solid-phase
sediment bioassays. Agquatic life monitoring was
performed on fish collected from the mainstem and

tributaries to the Willamette. Chemical residue
analysis was performed on the tissue of collected
species of fish and crayfish. Fish health assess-
ments, growth assays, and enzyme induction assays
were performed for biological samples collected
from selected stations.

2  STUDY PLAN

2.1  SAMPLING LOCATIONS AND
PARAMETERS

ediment collected at a total of twenty-six
stations and fish tissue from twenty-one
stations were analyzed for a variety of
toxic chemicals. Both sediment and fish tissue
were collected at fourteen of those stations (Table

1.

Pesticides and arochlor PCBs were analyzed in sedi-
ment and fish tissue for all stations except one sed-
iment station. Co-planar PCBs, PAHs, polychlor-
inated dibenzo-p-dioxins (PCDD), polychlorinated
dibenzofurans (PCDF), and metals were analyzed
for selected stations (Tables 2 & 3). Table 4 lists
the sediment chemical analysis parameters for the
chlorinated pesticides, arochlor PCBs, PAHs, dio-
xins/furans, and metals. The chlorinated pesticides,
PCBs, dioxins/furans, PAHs, and metals analyzed in
fish tissue are listed in Tables 4 and S by year of
analysis. The fish species collected and tissue type
used for analysis are in Table 6.
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Solid-phase and elutriate sediment bioassays were
performed on samples collected at seven stations
on the Willamette River. Microtox sediment bio-
assays were performed at thirteen stations: seven
on the Willamette River, and one each on the Co-
lumbia Slough, Tualatin River, Fanno Creek, Bea-
verton Creek, Yamhill River, and Conser Slough
(Table 1).

The elutriate sediment bioassays performed in 1988
used the test organism Daphnia magna. Solid-
phase sediment bioassays were performed using
Daphnia magna and Hyallela azteca in 1988 and
Daphnia magna and Chironomus riparius in 1989.

Fish health assessments were performed for four
stations on the Willamette River and one station
each on the Santiam River and the Conser. En-
Zyme assays were performed for four stations on

-————the-Willamette-River and for one station on the

McKenzie River. Growth assays were performed
for two stations, one on the Willamette River 7
and one on the Clackamas River (Table 1).

The fish health assessment was a qualitative ex-
amination of the exterior and organs of fish for
gross disturbances. The examinations are ranked
according to the Goede methodology (Goede,
1588). Control stations can then be compared to
stations within affected areas for differences.

Enzyme analysis was performed for Ary! Hydro-
carbon Hydrolase (AHH) and Ethoxyresorufin-o-
deethylase (EROD) in livers of whitefish collected
from the mainstem Willamette River. AHH and
EROD activity is induced upon exposure to certain
chlorinated organic compounds (specific congeners
of dioxins, furans, and PCBs).

2.2 SAMPLING METHODS
2.2.1 Sediment

Sediment samples were collected with a stainless
steel eckman dredge. Three to five grabs were
collected per sample. Grabs were placed in a
stainless steel bucket and homogenized with a
stainless steel or teflon spatula. The homogenized
sample was placed in a sample jar and placed in a
cooler containing ice. :

All sampling and homogenizing equipment was
cleaned with acetone, hexane, nitric acid, and a
distilled water rinse, in that order. Following the
distilled water rinse, the equipment was rinsed
with river water. The first grab for a sample was
collected, placed in the stainless steel bucket,
mixed using the spatula, and discarded. The fol-
lowing three to five grabs were retained for homo-
genization and placement into the sample jar. The
sample was refrigerated at 4°C if analysis was
imminent; if a longer holding time was expected,
the sample was frozen.

2.2.2 Fish Tissue

Fish were collected with electroshocking equipment
for chemical analyses, health assessments, enzyme
assays, and growth assays. Fish health assessment
measurements were performed-in-the field immed-
iately after collection. Fish collected for whole-
body chemical analysis were rinsed with water,
measured for length and weight, wrapped in alumi-
num foil, and placed in a cooler with ice. Fish
collected for chemical analysis of edible flesh were
measured for length and weight prior to dissection.
Edible portions, either fillets.or steaks, were cut
from the whole body with a stainless steel knife,
wrapped in aluminum foil, and placed in a cooler
with ice. The stainless steel knife was rinsed clean
with distilled water between samples.

Fish samples were transported to the Department
of Environmental Quality’s (DEQ’s) laboratory and
placed in a freezer. Samples were kept frozen
until processed for chemical analysis.

Fish collected for enzyme analysis had the livers .

removed immediately after collection. The livers
were placed in ziplock plastic bags which were
immediately frozen using dry ice. Samples were
transported to the DEQ lab and placed in a freezer
until shipment to the Department of Fisheries and
Oceans in Winnipeg, Manitoba for analysis.

2.3  ANALYTICAL METHODS
2.3.1 Sediment Chemistry

Sediment chemical analysis was performed ac-
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cording to DEQ standard analytical techniques.

® Chlorinated Pesticide Analysis:

Sediment samples analyzed for chlorinated pesti-
cides were extracted according to EPA Method
3540, gel-permation cleanup according to EPA
method 3640, and analyzed by gas chromatogra-
phy/mass spectrometry by capillary technique ac-
cording to EPA Method 8080.

Soxhlet Extraction: 10 g of sample was blended
with approximately 10 g of anhydrous sodium sul-
fate, placed in an extraction thimble and spiked
with a surrogate solution. The sample was ex-
tracted for 18 hours with 300 ml of a 50:50
hexane/acetone mix. The extract was dried by
passing through an anhydrous sodium sulfate

drying column and concentrated in a KD concen-
trator.

Gel-Permeation Clean Up: 70g of Spectra/Gel MP-
2 were pre-swelled with methylene chloride and
slurry packed into the chromatographic column.
The extract was passed through the column.

® PCB Analysis:

Sediment PAH analysis was performed according
to EPA Method 3540 and 3640 for extraction and
gel-permation clean up. Analysis was performed
according to EPA Method 8080.

® Dioxin Analysis:

Sediments were analyzed for dioxin according to
EPA Method 1613A.

e PAH Analysis:

Sediment PAH analysis was performed according
to EPA Method 3540 and 3640 for extraction and
gel-permation clean up. Analysis was performed
according to EPA Method 8270.

GC/MS Capillary Column Technique: 1 ml of final
extract was spiked with an internal standard so-
lution and analyzed by GC/MS using 2 30m x 0.25

MM DB5 fused silica column. The initial 5 point
calibration was performed as recommended with
PAH retention times relative to 6 deuterated
internal standards, D4-1,4-dichlorobenzene, D8-
naphthalene, D10-acenaphthene, D12-chrysene,
and D12-perylene. Daily system tuning, cali-
bration check standards and blanks were performed
as per method QC. Mass spectral qualitative and
quantitative evaluations were performed as per
method specifications using one quantitative mass
and two criteria masses.,

® Metals Analysis:

Sample digests were analyzed by graphite furnace
(GFAAS) or flame atomic absorption (AAS) meth-
ods per ‘‘Methods for the Chemical Analysis of
Water and Wastes’’, USEPA, EPA-600/4-82-020:

232 Fish Tissue Chemistry

Fish tissue chemical analysis was performed ac-
cording to DEQ standard analytical techniques.

® Chlorinated Pesticide Analysis:

Tissue samples were extracted, florisil clean up,
fractionated, and analyzed by GC/MS.

Extraction — Approximately 25-30+0.1g of tissue
into an Omnimixer and homogenized with 50 ml of
acetonitrile for 3 minutes. The acetonitrile is
decanted into a fired quart sampling jar. This is
repeated twice. The Omnimixer was rinsed with
30 ml of acetonitrile. The acetonitrile extracts,
tissue residue, and rinse were to one fired rinsed
quart sampling jar. 50 ml of 20 percent sodium
sulfate/15 percent monobasic potassium phosphate
solution, 350 ml of water, and 225 ml of 50
percent methyl tertiary butyl ether (MTBE)/S0
percent hexane solution were added to the jar. The
organic phases are allowed to separate. Transfer
20 g of fish tissue equivalent to a 250 ml graduated
cylinder by gravity siphon of the upper layer. The
extract was eluted through a Hexane prewashed
anhydrous sodium sulfate column into a Kuderna-
Danish concentrator. Rinse with 50 ml of hexane
and concentrate MTBE/hexane to approximately 10
ml final volume by steam bath. '

SAI\WHSE738.5
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Florisil Clean Up — A glass chromatography
column (30cm X 2.5cm ID) plugged with pyrex
glass wool with 20g of florisil and 1-2 cm of
anhydrous sodium sulfate added to the top of the
column was prepared for clean up of the tissue
‘hexane extract. The column was pre-eluted with
60 ml of hexane at 5 ml/minute and discarded.
The tissue hexane extract was added to the column
and the sample vial rinsed with hexane.

Fractionation — Fraction I was eluted by adding
200 ml of 6 percent diethyl ether in hexane to the
florisil column and collected in a Kuderna-Danish
concentrator. Fraction I was eluted by adding 200
ml of 15 percent diethyl ether in hexane to the
florisil column and collected in a second Kuderna-
Danish concentrator. Fraction III was eluted by
adding 200 ml of 50 percent diethyl ether in
hexane-and collected in a third Kuderna-Danish
concentrator. Each fraction was concentrated to
<10 ml using steam bath and the volume reduced
to <0.5 ml with N-EVAP. The final volume was
adjusted to 10 ml! with hexane. Final fractions
were stored in glass vials in the freezer.

GC Analysis — A Varian CDS 654 was calibrated
using appropriate chlorinated pesticide standards.
Standards were injected and appropriate peak re-
tention times were noted for calibration. 0.5ul of
sample extract was injected into a Varian 6000
GC. Comparison is made between known stan-
dards and samples with respect 1o agreement of

concentration, peak shapes, and retention time
offsets.

® PCB Analysis:

PCB extraction, florisil clean up, fractionation,
and GC analysis was accomplished through the
chlorinated pesticide procedure with the exception
of appropriate PCB standards were used for com-
parison with samples. The standards were linked
together in the analysis mode through the PCB-
"Capillary method (PCB-CAP).

¢ Dioxin/Furan Analysis:

Dioxin and furan analysis was performed according
to EPA Method 1613A.

® Metals Analysis:

The method is an adaptation of the total metal
analysis of fish per the *‘Interim Methods for the
Sampling and Analysis of Priority Pollutants in
Sediments and Fish Tissue’’, USEPA, EMSL-
Cincinnati, OH, 45268, 8/1977, Rev 10/1980.
Sample digests were analyzed by graphite fumace
(GFAAS) or flame atomic absorption (AAS) meth-
ods per ‘‘Methods for the Chemical Analysis of
Water and Wastes’’, USEPA, EPA-600/4-82-020.

® PAH Analysis:

PAHs were extracted by the same procedure used
for pesticide extraction. Samples were analyzed
for PAHs by EPA Method 8270.

2.3.3 Sediment Bioassays

Sediment bioassays were performed according to
DEQ standard analytical techniques:

® Solid Phase Analysis: Daphnia magna, and/
or Chirenomus riparius, or Hyallela azieca
were exposed in an acute test to solid phase
sediment and dilution water. The length of the
D. magna test was 48 hours, while the C.
riparius and H. azreca test was for ten days.
Test sediment and water was obtained by
adding the sediment sample to dilution water
(1:4, v/v, mix of sediment and water) and then
settled overnight. Survival at the end of the
test period was the criterion for the test.

® Elutriate Phase Analysis: Daphnia magna
were exposed in a 48-hour acute test to dis-
solved materials extracted from sediment.
Test water was obtained by mixing control wa-
ter with contaminated sediment (1:4, v/v, mix
of sediment and water) and then settled and
centrifuged. Survival was the criterion for the
test.

& Microtox Analysis: Sample was extracted
from the sediment in an aqueous phase by cen-
trifuge. The sample was mixed with a fluores-
cent marine bacteria; the light emitted was
read on a spectrophotometer. A decrease in

4
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light emission in a sample as compared to a
blank indicated the presence of toxic materi-
al.

2.3.4 Fish Health Assessments

10-20 Northern Squawfish per station were col-
lected for use in the fish health assessments. Fish
health assessments were performed according to
Goede (1989). The fish health assessment consist-
ing of external and internal observations of tissues
were performed for qualitative determination of ab-
normalities. The tissues examined were the skin,
fins, eyes, gills, pseudobranchs, thymus, mesen-
teric fat, spleen, hind gut, kidney, liver, and bile.
Blood hematocrit, leucocrit, and plasma protein
analysis were performed. Length and weights
were recorded for each fish.

2.3.5 Enzyme Assays

Preparation of microsomes and enzyme AHH and
EROD, and cytochrome P-450 assays were per-
formed as described by Lockhart and Metner
memo 1991. Microsomes were prepared through
differential centrifugation (Lockhart 1989). AHH
assay was measured the production of polar metab-
olites from non-polar tritiated benz(a)pyrene used
as a substrate (Lockhart 1989). EROD was mea-
sured by the deethylation of 7-ethoxyresorufin to
yield resorufin which was detected by a spectro-
photometer {Lockhart 1989). Cytochrome P-450
spectra were recorded with a single beam Beckman
DU-7 spectrophotometer according.to Omura and
Sato 1964 a,b (Lockhart memo 1991).

236 Growth Assays

Twelve to eighteen sculpins were collected from a
contaminated area and an uncontaminated control
area. These fish were transported to Oregon State
University laboratories for testing. Three groups
of four to six individuals from each site were fed
at one of three rations for 21 days. Rations were
selected to achieve ‘‘fast’’, ‘‘moderate’’, and
‘‘slow’ growth. Fast growth occurs at a near-
maximal consumption rate; moderate and slow
growth.occur at approximately 50 percent and 10

percent of the maximal consumption rate, respec-
tively.

Environmental temperatures and the general physi-
ological condition of the fish influence consump-
tion and growth. Fish were housed separately to
permit ad libitum consumption measurements for
approximately the first seven days of the test.
Conditions maintained during the test were:
flowing well water within 2 degrees Celsius of
field-collection temperature; dissolved oxygen
between 9 and 10 mg/l; and pH ranging from 7.0
to 7.4. Additional experimental details and calcu-
lations were according to Shubat (1986), Curtis
{1985), and Seim (1984).

3 RESULTS

31  SEDIMENT

he following sediment chemistry results
were for samples collected from 1988
through 1990 at all stations. Sediment
chemistry results according to river mile and year
can be found in Appendix A.

3.1.1 Pesticides

Between 1988 and 1990, 32 samples from the
mainstem Willamette River were collected by DEQ
for pesticide analysis. Five pesticides were de-
tected: alpha-BHC detected once; beta-BHC de-
tected three times; p,p’ DDE and p,p’ DDT de-
tected five times each; and p,p’ DDD detected
eight times. Most pesticide detections were less
than 1 ppm, with the exception of p,p’ DDD and
p.p’ DDT which were detected at concentrations of
1.4 and 1.64 mg/kg wet weight, respectively (Ta-
ble 6). Median values for beta-BHC, p,p’ DDE,
p,p° DDD, and p,p’ DDT were 0.008, 0.080,
0.027, and 0.021 mg/kg wet weight, respectively
(Tabie 7). .

Between 1988 and 1990, twenty samples from trib-
utaries to the Willamette River were collected by
DEQ for pesticide analysis. Four pesticides were
detected: endrin aldehyde once, p,p’ DDE eleven
times, p,p’ DDD times, and p,p’ DDT eight times.

SAIWH5738.5
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The pesticides were detected at concentrations below
1 ppm; median values were 0.018 mg/kg wet weight
for p,p’ DDE; 0.015 mg/kg wet weight for p,p’
DDD; and 0.051 mg/kg wet weight for p,p” DDT.

3.1.2 PCBs

Between 1988 and 1990, 32 samples from the main-
stem Willamette River were analyzed for PCBs.
Arochlor 1254 was detected in two samples with a
median value of 2.225 mg/kg wet-weight; Arochlor
1260 was detected in three samples with a median
value of 0.260 mg/kg wet-weight (Table 8).

Twenty samples collected from Willamette River
tributaries were analyzed for Arochlor PCBs:
Arochlor 1254 was detected five times with a
median value of 0.089 mg/kg wet weight and
Arochlor 1260 was detected twice with a median
value of 0.185 mg/kg wet weight (Table 9).

3.1.3 PAHs

There were 22 PAHs detected in samples collected
from the mainstem Willamette River. Generally,
the median values were below 1 ppm, with the
exception of Dibenzothiophene (with a median of
1.640 mg/kg wet weight) and Dibenz(ah)anthra-
cene (with a2 median of 5.094 mg/kg-wet weight)
(Table 9). However, maximum values for several
PAHs were above 100 ppm in samples collected at
river mile 7 in 1988 (Table 9).

Sixteen PAHs were detected in samples collected
from tributaries to the Willamette River. PAHs
were detected in less than one half of the samples
with the exceptions of Phenanthrene, detected in
nine of sixteen samples; Fluoranthene, detected in
ten of sixteen samples; and Retene, detected in six
of nine samples. PAH median values were gener-
ally less than one part per million with the ex-
ception of Acenaphthylene and Acenaphthene, with
median values of 33.000 and 16.505 mg/kg wet
weight, respectively (Table 9).

3.14 Dioxins & Furans

There were four mainstem and six tributary sedi-

ment samples analyzed for dioxins and furans.
TCDD was detected in one mainstem sample at a
concentration of 0.42 ng/kg wet-weight. Five of
the tributary sample stations were located in
drainage ditches near wood treating facilities. The
other tributary station was located at river mile 8
of the Middle Fork Willamette River. TCDD con-
centrations from the drainage ditch stations ranged
from 4.2 to 66 ng/kg wet-weight. TCDF concen-
trations ranged from nondetected at 2.2 ng/kg to
98 nglkg wet-weight. Other dioxins and furans
were detected orders of magnitude higher than
TCDD and TCDF. For instance, 1,2,3,4,6,7,8-
Heptachlorodibenzo-p-dioxin and 1,2,3,4,7,8,9-
Heptachlorodibenzo furan ranged from 920 two
220,00 ng/kg wet-weight and 170 to 16,000 ng/kg
wet-weight, respectively. TCDD and TCDF were
not detected at the Middle Fork Willamette River
station (Table 10).

3.1.5 Metals

Metals were detected in most samples collected
from the mainstem and tributaries to the Willa-
mette River (Table 11). Median concentrations
values for cadmium and mercury were below 1
ppm. Arsenic median values were below 10 ppm.
Chromium, copper, and lead median values were
below 30 ppm. The median value for zinc was
approximately 75 ppm for the mainstem and 114
ppm for the tributaries. Maximum values exceed-
ed 100 ppm for copper, lead, and zinc for the
mainstem and 100 ppm for chromium, copper,
lead, and zinc for the tributaries.

3.1.6 Sediment Bioassays

In 1988, sediment from six stations was collected for
elutriate and solid-phase sediment bioassays (Table
1). Daphnia magna was the test organism used for
the elutriate tests; Daphnia magna and Hyallela
azteca were used for the solid-phase tests. A
Fischer’s Exact test at alpha = 0.05 was used for
determining significant difference between stations.

There was no significant difference observed be-
tween the six stations tested in 1988. Survival was
80 percent or greater in all replicates at all stations
(Table 12).
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In 1989, sediment from six stations and a control
were collected and tested for sediment toxicity
(Table 13). Solid-phase bioassays were performed
with Daphnia magna and Chironomus riparius; no
elutriate tests were performed. Daphnia magna
survival was 87 percent or better while Chirono-
mus riparius survival was 65 percent or better.
There was no significant difference observed
between the stations tested.

Microtox assays were performed on sediments col-
lected from fourteen stations in 1989 (Table 14).
A stimulatory effect was observed in four samples
and no toxic effect was observed in two samples.
Samples from seven stations caused a 50 percent
reduction in light output (EC50). The EC50 values
ranged from 5 g/l for a sample from Conser
Slough to 863 g/l for a sample collected from the
Willamette River at river mile 52.

3.1.7 Fish Health Assessments

Fish health assessments using the Goede methodol-
ogy (Goede, 1989) were conducted at five stations
in 1988 and four stations in 1989 (Table 1). Two
of the three mainstem Willamette River stations
were similar in percent normals with the station at
river mile 47 having lower percent normals for
eyes, gills, thymus, spleen, and liver than stations
at river miles 7 and 38 (Table 15).

3.1.8 Enzyme Induction

Enzyme assays were performed on samples of
whitefish collected in 1990; livers were analyzed
for EROD and AHH (Table 1).

Minimum EROD values ranged from 0.0005 to
0.001 nmol/mg-protein/min to maximum values of
0.001 to 0.023 nmol/mg-protein/min. Mean
EROD values ranged from 0.0006 nmol/mg-pro-
tein/min at the Mid Fork Willamette River station
to 0.0067 nmol/mg-protein/min at the river mile
143 station (Table 16).

Minimum AHH values ranged from 0.005 to
0.0150 nmol/mg-protein/min with maximum values
of 0.0210 to 0.0510 nmol/mg-protein/min. Mean
AHH values ranged from 0.0154 nmol/mg-pro-

tein/min at river mile 176 to 0.0282 nmol/mg-
protein/min at river mile 145 of the Willamette
River (Table 16).

Statistical comparison of group means between
stations was performed with Duncan’s multiple range
test. There was no significant difference between
station means for EROD activity (F=1.70, p=0.173)
or AHH activity (F=0.98, p=0.451).

. 3.1.9 Growth Assays

There was no significant difference in growth of
sculpins collected from the Willamette River at
river mile 7 and control stations.

3.2  FISH TISSUE

The species collected for tissue analysis were carp,
squawfish, sucker, largemouth bass, cutthroat
trout, crayfish, and whitefish. Tissue types used
for analysis were whole body, edible flesh, and
liver. Species and tissue type varied from station
to station and from year to year (Table 3).

The following fish tissue results were for samples
collected from 1988 through 1990 at all stations.
Fish tissue results according to river mile and year
can be found in Appendix B.

3.2.1 Pesticide Analysis

A total of 66 samples were collected from the
mainstem Willamette River for pesticide analysis;
a total of 18 pesticides were detected (Table 17).
Three pesticides (heptachlor, p,p’ DDE, and p,p’
DDD) were detected in greater than 20 percent of
the samples collected. Heptachlor, p,p’ DDE, and
p.p’ DDD, were detected in 31, 64, and 38 percent
of the samples, respectively.

Evaluation values (e.g., criteria, action levels,
etc.) are available for 14 of the 18 pesticides de-
tected in samples from the mainstem (Table 18).
Evaluation values are available for the three most
commonly detected pesticides. Maximum values
for these three pesticides did not exceed the FDA
action levels but did exceed the EPA/TV (Table

SAIWHE738.5
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Willamette River Toxics Study

17). The dieldrin concentration in one sample was
above the FDA action level (Table 17).

A total of 30 samples were collected from tributar-
ies to the Willamette River and analyzed for pesti-
cides; 8 pesticides were detected (Table 19). Two
pesticides (p,p’ DDE and p,p’ DDT) were detected
in greater than 20 percent of the samples collected.
p.p’ DDE and p,p’ DDT were detected in 60 and
27 percent of the samples, respectively.

Fish tissue evaluation values were available for six
of the eight pesticides detected in tributary samples
(Table 18). Maximum values for the two most
commonly detected pesticides were below the FDA
action levels but above the EPA/TV.

3.2.2 PCB Analysis

Thirty-four samples from the mainstem and six
samples from the tributaries were analyzed for co-
planar PCBs. Three co-planar PCBs were detected
in mainstem Willamette River samples with one,
3,3’4,4’ TCBP, detected in greater than 20 percent
of the samples. Three co-planar PCBs were de-
tected in tributary samples with all three detected
in greater than 20 percent of the samples (Table
20). Maximum values were below FDA action
levels and above the EPA/TV.

Sixty-six fish-tissue samples from the mainstem
and 14 samples from the tributaries were analyzed
for Arochlor PCBs; three Arochlor PCBs were de-

tected (Table 20). Arochlor 1260 was detected in.

greater than 20 percent of the samples from the
mainstem Willamette River and tributaries. Maxi-
mum values were below FDA action levels and
above the EPA/TV.

3.2.3 Dioxin & Furan Analysis

Sixteen fish-tissue samples, 13 from the mainstem
and 3 from tributaries to the Willamette River,
were analyzed for dioxins and furans (Table 3).
TCDD was detected in 15 samples and TCDF was
detected in 16 samples. The TCDD, TCDF, and
TEC maximum values were 7.9, 30, and 14.07
ng/kg wet weight, respectively. All detected
values were above the EPA/TV and below the
FDA guidance value (Table 21).

3.2.4 PAH Analysis

Four samples, three carp and one squawfish, had
detectable concentrations of PAHs. These samples
were collected in 1989 from the mainstem Willa-
mette River. The PAHs detected were benzo(a)-
anthracene, benzo(b)fluoranthene, naphthalene,
acenaphthene, benzo(k)fluoranthene, and benzo(a)-
pyrene. The concentrations ranged from 0.5 t0 0.8
mg/kg wet-weight (Appendix D).

325 Metals Analysis

Twenty-five mainstem fish tissue samples were
analyzed for metals: seven metals were detected
{Table 22). Arsenic, chromium, and lead were de-
tected once and cadmium was detected twice and
copper, mercury, and zinc were detected in all
samples. Maximum values for copper, mercury,
and zinc were 0.780, 0.460, and 16.280 mg/kg
wet-weight, respectively.

Eleven tributary fish-tissue samples were analyzed
for metals; seven metals were detected (Table 22).
Barium, copper, mercury, and zinc were detected
in all samples and had maximum values of 7.220,
19.890, 0.490, 17.720 and 19.870 mg/kg wet-
weight, respectively. Cadmium, chromium, and
lead were detected in greater than 50 percent of the
samples with maximum values of 0.060, 0.080,
0.180 mg/kg wet weight, respectively.

Fish tissue evaluation values were available for three
of the metals (Table 18). Maximum values from the
mainstem or tributary samples were not above the
evaluation value for metals in fish tissue (Table 22).

4 SUMMARY

41 SEDIMENTS
4.1.1 Mainstem Willamette

| he frequency of detection was twenty-five
percent or less for chlorinated pesticides
| and less than ten percent for PCBs. Four
PAHs were detected with a frequency of greater
than fifty percent. These PAHs were phenan-
threne, fluoranthene, benzo(a)anthracene, and
chrysene. Median values for these PAHs. were

8
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below 1 mg/kg wet-weight and had maximum
values ranging from 200 to 900 mg/kg wet-weight
(Table 9 and Appendix C). The median values
were below the evaluation guideline number (50
mg/kg) used for evaluating sediments for dredge
disposal. The values greater than 100 mg/kg wet-
weight were from samples collected in 1988. All
other samples were generally less than 1 mg/kg
wet-weight or nondetected.

TCDD was detected in one mainstem sediment
sample collected at river mile 147. TCDD and
TCDF were not detected in any other mainstem
Willamette River samples. There were other dio-

xins and furans detected in these samples (Table
23).

Inorganic compounds were detected in all samples.
Arsenic, cadmium, chromium, copper, lead, mer-
cury, and zinc median values were- all below and
the maximum values were all above the Oregon
Interim Dredge Disposal Guidelines (IDG) (Table
24). Chromium, copper, and lead median values
ranged from 20 to 26.7 mg/kg wet-weight. The
highest concentrations for inorganics were detected
in samples collected in 1988 (Table 25).

4.1.2 Tributaries

The chlorinated pesticides DDE and DDD were de-
tected at a frequency of fifty percent or greater in
samples collected from tributaries. Tributaries
with detectable concentrations were Columbia
Slough, Johnson Creek, Tualatin River, Fanno
Creek, Beaverton Creek, and Conser Slough (Table
26). The Johnson Creek DDT + metabolites values
were greater than the IDG values. All other tribu-

tary values for this parameter were below the IDG
value,

Five PAHs were detected at a frequency of 50 per-
cent or greater in samples collected from the
tributaries. These PAHs were phenanthrene, fluo-
ranthene, chrysene, benzo(b)fluoranthene, . and
benzo(k)fluoranthene. Median values were below
1 mg/kg wet-weight and the maximum values
ranged from 0.37 to 1.2 mg/kg wet-weight (Tabies
9 and 27). The median and maximum values were
below the evaluation guideline values used for
dredge.disposal.

TCDD and TCDF were detected in sediments col-
lected from drainage ditches near wood treating
facilities (Table 23). These values ranged from
4.2 to 66 ng/kg wet-weight for TCDD and from
nondetected at 5.4 to 98 ng/kg wet-weight for
TCDF. Other dioxins and furans were detected in
these samples. The TCDD and TCDF maximum
values were higher than the sediments collected at
river mile 147. These values would be consistent
with data collected from other wood treating facili-
ties (PTI).

Inorganics were detected in all samples. The
median values were below the IDG values. The
maximum values for cadmium, chromium, copper,
lead, mercury, and zinc were detected in a samples
collected from Beaverton Creek in 1989 (Table
25). These values were above the IDG values
(Table 24).

42  SEDIMENT BIOASSAYS

Sediment samples did not exhibit acute toxicity as
measured by elutriate and bulk phase bioassays.
Sediment chemistry and bioassay results can be
found in Tables 28, 29, 30, 31, and 32. Samples
collected from the Willamette River at river mile
7 and the Columbia Slough came from areas with
detectable concentrations of DDE, DDD, and
DDT. PCBs were detected in 1988 at river mile 7
and in sediments collected from the Columbia
Slough. PAHs were detected at all bioassay
stations. Metals were ubiquitous with the excep-
tion of nondetected values for cadmium at river
mile 8, 16, and 38 or for mercury at river mile 38
(Table 32).

Nearly all samples examined by microtox exhibited
asignificant deflection from the norm. The analyt-
ical method used may be responsible for this
occurrence.

43  FISH HEALTH ASSESSMENT

The mainstem stations were lower in percent
normals than the two tributary stations. The
gills, pseudobranchs, and liver had the lowest
percent normals of the eight organs studied
(Table 14).
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44 ENZYME ASSAYS

There was not a significant difference between
stations analyzed for AHH or EROD. Spectra
results from analysis indicate that there could have
been sample degradation. Sample degradation
would have caused lower ERQOD values, negating
differences between stations.

45  FISH TISSUE CHEMISTRY

45.1 Mainstem Willamette River

The frequency of detection was less than fifty
percent for chlorinated organics with the exception
of DDE which was detected in 62 percent of the
samples. DDE was detected in 79 percent of the
carp and in 63 percent of the squawfish (Tables 33
and 34). DDE was detected in two cutthroat trout
samples at 0,006 and 0.023 mg/kg wet-weight
(Table 33). The maximum concentration in carp,
0.266 mg/kg wet-weight, was detected at river
mile 28 (Appendix D). DDE was detected at each
mainstem Willamette River station. Eight of ten
cutthroat trout samples had detectable levels of
heptachlor with a maximum concentration of 0.008
mg/kg wet-weight (Table 34).

TCDD was detected in all but one sample and
TCDF was detected in all samples (Table 20).
Whitefish collected in 1990 and 1991 upstream of
river mile 147 had lower median and maximum
values of both TCDD and TCDF than whitefish
collected downstream of river mile 147 (Table 35).
Whitefish collected in 1990 had higher median and
maximum concentrations of TCDD and TCDF than
whitefish collected in 1991 (Table 36). Whitefish
collected downstream of river mile 147 in 1991
had higher concentrations of TCDD and TCDF
than carp collected downstream of river mile 147
in 1991 (Table 37). ‘

Copper, mercury, and zinc were detected in the 25
samples analyzed for metals (Table 21). The
mercury median value was 0.150 mg/kg wet-
weight and the maximum value was 0.460 mg/kg
wet-weight. The maximum mercury concentration
was detected in carp but carp had a lower median
concentration than squawfish, 0.155 and 0.285
mg/kg wet-weight, respectively (Table 38).

452 Tributaries:

The frequency of detection for chlorinated organic
pesticides was less than 50 percent with the excep-
tion of DDE which was detected in 60 percent of
the samples with a median value of 0.011 mg/kg
wet-weight and a maximum value of 0.160 mg/kg
wet-weight (Table 18). DDE was most frequently
detected in samples from Johnson Creek (sixteen of
sixteen samples) with a median value of 0.014
mg/kg wet-weight and a maximum value of 0.160
mg/kg wet-weight (Table 39). The DDT & metab-
olites concentrations in crayfish collected from
Johnson Creek were evaluated by the Oregon State
Health Division and were determined not to be a
significant threat to human health and safe for
human consumption (OSHD).

Two PCB isomers, 3,3°4,4’ tetrachlorobiphenyl
and 2,3,3°4,4’ pentachlorobipheny! were detected
in 67 and 50 percent of the samples with maximum
values of 0.011 and 0.004 mg/kg wet-weight,
respectively (Table 19).

Barium, cadmium, chromium, copper, lead,
mercury, and zinc were detected in greater than
fifty percent of the samples (Table 22). Mercury
was detected in the eleven samples collected from
tributaries and had a median and maximum concen-
tration of 0.100 and 0.490 mg/kg wet-weight,
respectively (Table 21). The maximum concentra-
tion is below the FDA action level for mercury.

10
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Table 1: Sampling Stations

Ql7

b

en. oo Statiom oo e Year o \
Lo, (River Miles} - 1988 . | .98 1930. © 1991
Mainstem
- 6 sd
7 sd, ft, bio, fh sd, ft, bio, mx sd, ft
8 sd sd, mx
14 sd, mx
16 sd, bio
18 sd, ft, bio, mx
27 sd, ft sd, bio, mx
28 fi
38 sd, ft, bio, fh sd, ft, th
47 fh sd, bio, mx, fh
48 sd, ft ft -
52 sd, bio, mx
74 sd, ft, fh sd, ft
115 th
131 sd, ft
141 ft
143 ft, ea ft
145 sd, ft, ea ft, sd
147 sd, ft, ea sd
161 sd, ft sd, ft
176 ft, ea :
Tributary
Columbia Slough (1 = 5) sd sd, mx
Johnson Creek (0.5 - 18) sd, ft
Clackamas River (8.0) sd, bio
Audubon Pond bio
Tualatin (5.0) sd sd, ft, mx
Fanno Creek ( ) sd sd, mx
Beaverton Creek ( ) sd sd, mx
Yamhill River (8.0) sd sd, ft, mx
South Yamhill River ( ) sd
Santiam River {0.5) ft, th
Conser Slough (0.1) ft, bio, th sd, ft, mx
McKenzie River (1.0) ft, ea
Amazon Creek Drainage sd
Middle Fork Willamerte River sd, ft, ea
8.0
LEGEND:
i)
sd = Sediment Chemistry mx = Microtox
ft = Fish Tissue Chemistry fh = Fish Health Assessment
bio = Sediment Bioassay ea = Enzyme Assay
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Table 2: Analysis Performed at Sediment Stations

1988 )
Mainstem
ABCE
ABCEF ABCEF ABB'C
ABEF ABCE
14 ABCE
16 ABCEF
18 - ABCEF
27 ABCE ABCEF
38 ABCEF ABCE
47 ABCEF
48 ABCE
52 ABCEF
74 C AB
131 ABB'C
145 D
147 ABB'CD D
161 ABB.C D
Tributary '
Columbia Slough ABCEF ABCE ABB'CD
Johnson Creek A
Clackamas River F
Tualatin River ABCE ABCE
Fanno Creek ABCE ABCE
Beavenion Creek ABCE - ABCE
“Yamhill River ABE ABE
South Yamhill River D
Conser Slough ABCE
Amazon Creek Drainage D
Middle Fcl;ril‘c,;\/i]lamette ABB' CD
LEGEND:
A = Chlorinated Pesticides D = Dioxins & Furans
B = Aroclor PCBs E = Metals
B’* = C(Co-Planar BCBs F = Bioassays
C = PAHs »
SA\WH5649.5




Table 3: Chemical Analysis Performed at Fish Tissue Stations

Station
(River Miles) 1988

Year

1989

1990

1991

Mainstem

7 ABD

ABD

AB

18

ABD

27 ABD

+ 28

ABD

38 - ABD

ABD

48 ABD

ABD

74

ABD

AB

131

AB

141

143

0

145

147

ABC

161

AB

176

Tributary

Johnson Creek

ABD

Tualatin River

AB

Yamhill River

AB

Santiam River BD

Conser Slough

ABD

ABD

- McKenzie River

MF Willamette River

ABC

w3

Clorinated Pesticides
PCBs

Dioxins & Furans
Metals

LEGEND:

SAVWHS650.5
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Table 4: Sediment Chemical Analysis Parameters

“woo v Chiorinated Pesticides .

b-BHC Endosulfan II p,p’ DDE
) Endosulfan Sulfate p.p’DDD
d-BHC . s
Lindan Aldrin p.p’'DDT
He“:a hle Dieldrin Methoxychlor
Heptact?lo: E;craxide Endrin Chlordane
Endosulfan I Endrin Aldelyde Toxaphene
oo Argelor PCBs . Lo-Plenar PCBs e ol Matals
Arsenic
1221 3,3’,4,4’ Tetrachlorobiphenyl Cadml.um
1232 a At : Chromium
1242 2,3,3’4,4’ Pentachlorobiphenyl C
e ~ =~} - 3,3'4,4",5 Pentachlorobiphenyl opper
1254 3,3'4,4’5,5” Hexachlorobiphenyl Lead
1260 o Mercury
Zinc

 Furans . i

2,3,7,8 Tetrachlordibenzo-p-dioxin

2,3,7,8 Tewrachlorodibenzofuran
1,2,3,7,8 Pentachlorodibenzofuran

1,2,3,7,8 Pentachlorodibenzo-p-dioxin
1,2,3,4,7,8 Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8 Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9 Hexachlorodibenzo-p-dioxin
1,2,3,4,6,7,8 Heptachlorodibenzo-p-dioxin
Octachlorodibenzo-p-dioxin

2,3,4,7,8 Pentachlorodibenzofuran
1,2,3,4,7,8 Hexachlorodibenzofuran
1,2,3,6,7,.8 Hexachlorodibenzofuran
2,3,4,6,7,8 Hexachlorodibenzofuran
1,2,3,7,8,9 Hexachlorodibenzofuran
1,2,3,4,6,7,8 Heptachlorodibenzofuran
1,2,3,4,7,8,9 Heptachlorodibenzofuran
Octachlorodibenzofuran

Naphthalene
Azulene
Acenaphthylene
Dibenzofuran
Fluorene
Dibenzothiophene
Acridine
Phenanthrene
Anthracene

... . Polycyclaic Aromatic Hydracarbons (PAHs) .

Carbazole
Fluoranthene
Pyrene
Retene
Benzo(a)pyrene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Perylene

SA\WHS5651.5A
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Table 5: Fish Tissue Chemical Analysis Parameters

. 1988 . - | - 1988 1880 - | o1eet.

Chlorinated Pesticides

a-BHC X

b-BHC X

d-BHC —

Lindane

Heptachlor

Ll B ko

Heptachlor Epoxide

Ensosulfan I

Endosulfan II

Endosuifan Sulfate

Aldrin

Dieldrin

El Bl B

Endrin

|

Endrin Aldehyde

p.p’ DDE

p.p’ DDD

p,p’ DDT

Methoxychlor

I
EER ISR S ECR FER R P EOR PO Pl R el Pl e El el

A Fal Bl Eal B

Chlordane

OB ECRESREOR FOl R EER TR EEA B el Rl Eol Pl Eol ol B

Toxaphene

PCBs

Aroclor 1221

Araoclor 1232

Aroclor 1242

Aroclor 1254

R El E A e
A Eal ol Ell
PRAM XM |

Aroclor 1260

3,3',4,4° TCBP

I
|
I

2,3,3’,4,4° PeCBP —

3,3",4,4",5 PeCBP : -

3,3°,4,4',5,5° HxCBP _ —

R El P El ER Pl Fal Rl g

Dioxins & Furans

2,3,7,8 TCDD - -

1,2,3,7,8 PeCDD — -

1,2,3,4,7,8 HxCDD - -

1,2,3,6,7,8 HxCDD — —

1,2,3,7,8,9 HxCDD - —

1,2,3,4,5,6,7,8 HpCDD — =

OCDD - -

2,3,7,8 TCDF - -

1,2,3,7,8 PCCDF - -

2,3,4,7,8 PeCDF - —_

LR E R El R P Bl R bl ke
S EEIET B BT L el Ll L

1,2,3,4,7,8 HxCDF - -




Table 5: 'Fish Tissue Chemical Analysis Parameters (Continued)

1,2,3,6,7,8 HxCDF

2,3,4,6,7,8 HxCDF -

1,2,3,7,8,9 HxCDF

1,2,3.4,6,7,8 HpCDF

1,2,3,4.7,8,9 HpCDF

OCDF

Cl bl Bl b

LA I Ee R B kel

PAHs

Naphthalene

Azulene

Acenaphthylene

Dibenzofuran

Fluorene

Dibenzothiophene

-- Acridine--— -——— —

Phenanthrene

Anthracene

Carbazole

Fluoranthene

Pyrene

Retene

Benzo(a)pyrene

Chrysene

Benzo(b)fivoranthene

Benzo(k)fluoranthene

Perylene

F R I I A B B R E T R R Rl El Bl B

A N N N P A A P E A B A A S R e A b

PARTEFTEESR YR EUE R ER R EE B El El Pl Pl Pl e R

Metals

Arsenic

>

»

Barium

Berylium

Cadmium

Chromium

Copper

Lead

Mercury

F Rl

AR El R b

Selenium

Thallium

Zinc

NI B el e el el

X

Sample analyzed for this chemical.

LEGEND:

= Sample not analyzed for this chemical.
SA\WHS652.5 '
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Table 6: Summary of Work

. Bulk & . .
Waterbody I}:;:;Z Year Media | Chemistry II;‘,.lutriate’ h};lgl:;::g; 12::;:;3:;2 E:S?:;Se i:;:;:
10assaty
1988 — 1991 Analytical Resuits
6 88 sd X
88, 89, 90 sd X
88, 89 sd X
. 89 sd X
88, 89, 90 fi X
88 X
88, 89 X
g 88, 89 sd X
89 sd X
14 89 sd X X
16 88 sd X X
8 89 sd X X X .
89 ft X
88, 89 sd X
27 89 sd X X
88 X
28 89 X
Willamette 88, 8% sd X
38 88 sd X
88, 89 ft X
38, 89 X
47 89 sd X X X
88 sd X
48 88, 89 X
88, 89 X
52 89 sd X X X
90 sd X
74 89, 90 ft X
&9 X
131 90 sd X
90 ft X
141 91 ft X
143 90, 91 ft X X
145 90 sd X
90, 91 ft X X

023




Table 6: Summary of Work (Continued)

: Bulk &
River . . . Microtox | Fish Health | Enzyme | Growth
Waterbody Miles Year Media | Chemistry E}utnate Bioassay | Assessment | Assays | Assays
Bioassaty :
90 sc X
147
90 ft X X
Willamette
(Continued) 161 90 sd X
20, 91 ft X
176 S0 ft X X
' 88, 89 sd X
Columbia
Slough 1 88 sd X
89 sd X
Johnson 91 sd X
Creek 91 ft X
88 sd X
Clackamas 2
88, 89 ft X
88, 89 sd X
Tualatin 8 89 sd X
ft X
88, 89 sd X
Fanno Creek 2
: 89 sd X
Beaverton 4 88, 89 sd X
Creek 89 sd X
88, 89 sd X
Yamhill 5 89 sd X
ft X
S. Yamhill
Drainage 90 sd X
Santiam 0.5 88 ft X X
Conser ol 89 sd X X
Slough : 88, 89 X - X
McKenzie 3 20 ft X X
Amazon
Creek 90 sd X
Drainage
Mid Fork
Willamette 8 50 sd X
LEGEND:
sd = Sediment
ft = Fish Tissue

SA\WHS5656.5
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Table 7: Summary of Sediment Results — Organochorine Pesticide Analysis

Parameter Number of Mumber of Detests Minimum , Median Maximum

© . Samples S ' S
Mainstem Willamette River: 1988 — 1990

alpha-BHC 32 1 0.006

beta-BHC 32 3 0.007 (.008 0.018

p,p’ DDE 32 ' 5 0.006 0.08 0.27

p,p’ DDD 32 8 0.006 0.027 1.4

p,p’ DDT 32 5 0.006 - 0.021 1.64

Tributaries to The Willamette River: 1988 — 1990
Endrin Aldehyde 20 1 0.045

p.p’ DDE 20 11 0.003 0.018 0.13

p.p’ DDD 20 10 0.002 0.015 0.06%

p,p’ DDT 20 8 0.002 0.051 0.51

|
"LEGEND:
, Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
SA\WHS5543.5




Table 8: Summary of Sediment Results — PCB Analysis

, Number of -
+| &' Samples {

Mainstem Willamette River: 1988 — 1990

Median values calculated from samples with detectable concentrations.

LEGEND:

Units = mg/kg-wet weight.

PCB 1254 32 2 0.250 2.225 4.200
PCB 1260 32 3 0.050 0.260 0.350
Tributaries to The Willamette River: 1988 — 1990
PCB 1254 20 5 0.063 0.089 0.490
PCB 1260 20 2 0.010 0.185 0.360

SA\WHS5544.5
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Table 9: Summary of Sediment Results — PAH Analysis

T Hemberat o [ p—
... ~Samples - '} - -Detects " c IR
Mainstem Willamette River: 1988 — 1990

Naphthalene 29 11 0.008 0.130 30.200

Azulene 11 1 0.260
Acenaphthylene 29 5 0.009 0.031 0.261
Acenaphthene 29 6 0.005 0.120 14,900
Dibenzofuran 23 6 0.025 0.075 11.400
Fluorene 29 5 0.065 0.104 16.100
Dibenzothiophene 15 2 0.120 1.640 3.160

Acridine 13 1 0.280
Phananthrene 29 18 0.008 0.130 800.000
Anthracene 29 13 0.005 0.101 200.000
Fluoranthene 29 18 0.007 0.187 500.000
Pyrene 29 14 0.009 0.125 500.000
Retene 20 13 0.043 0.290 0.940
Benzo(a)anthracene 29 - 14 0.008 0.110 200.000
Chrysene 29 16 0.006 0.126 300.000
Benzo(b)fluoranthene 29 14 0.060 0.245 300.000
Benzo(k)fluoranthene 29 14 0.003 0.279 100.000
Perylene 13 2 0.070 0.610 1.150
Benzo(a)pyrene 29 11 0.007 0.215 300.000
Indeno(1,2,3-cd)pyrene 29 7 0.010 0.273 300.000
Dibenz{ah}anthracene 25 4 0.160 5.074 500.000
Benzo(ghi)perylene 29 7 0.110 0.410 200.000

Tributaries to The Willamette River: 1988 — 1990

Naphthalene 16 5 0.016 0.036 19.000

Acenaphthylene 16 1 33.000
Acenaphthene 16 2 0.009 16.505 33,000
Phenanthrene 16 9 0.021 0.099 0.890
Anthracene 16 5 0.001 0.008 0.120
Fluoranthene 16 10 0.020 0.093 0.950
Pyrene 16 7 0.025 0.116 0.800
Retene 9 6 0.106 0.150 0.582
Benzo(a)anthracene 16 6 0.007 0.047 0.560
Chrysene 16 9 0.009 0.032 0.510
Benzo(b)fluoranthene 16 8 0.054 0.130 1.200
Benzo(k)fluoranthene 16 8 0.004 0.049 0.370
Benzo(a)pyrene 16 5 0.009 0.032 0.890
Indeno(1,2,3-cd)pyrene 16 4 6.029 0.041 1.100
Dibenz(ah)anthracene 16 2 0.053 0.108 0.163
Benzo(ghi)perylene 16 3 0.110 0.2 2.300

LEGEND:
, Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.

SA\WHS5545.5
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Table 10: Summary of Sediment Results — Dioxin & Furan Analysis

820

© .. Chemicals . .
‘e R £
! Analytical 23 23| =g 8g
n : S R S e R A R v Rl
1990 — 1992 Analytical Results
McFarland Site | EPA
(Amazon Cr. - Alta 1613A 37000 10 54 93 300 170 6300 | 49000 | 2.2u 3.8u
Drainage) (
McFarland Site 2 EPA
(Amazon Cr. —_— Alta 34600 4.2 15 18 53 21 920 7800 5.4u 2.9
; 1613A
Drainage) .
Willamette | Baxter Site 3 EPA
(Amazon Cr. — Alta 1613A 34400 43 480 1400 | 12000 | 2700 | 220000 |1700000] 98 320
Drainage)
Taylor Site 4 EPA :
(S. Yamhill) — Alta 1613A 8300 66 180 140 600 230 13000 | 100000 12 34
Taylor Site § _ EPA
(S. Yamhill) Alta 1613A 7900 23 82 260 1500 550 34000 | 280000 19 65
Jasper (WR6A) | 5 | 1990 | Ata lgf;‘A 6200 | 0.28u [ 0.68 | 1.1 | 31 | 1.4 [ 53 | 450 | 0390 | 023
: EPA .
Harrisburg 161 | 1991 | Alta 1613A 13740 | 0.18u | 0.29u | 0.53u 1.6 1.2 22 130 0.26u | 0.18u
Mid Fork EPA .
Willamette . 1990 | Alta 1613A 3200 0.42 2 3.8 26 8.2 540 5600 | 0.47u | 0.96
Halsey (WR4C) 1991 | Alta lgm\ 7810 | 0.23u | 0.250 | 0.45u | 0.71 [ 0.38u | 9.4 | 79 | 0.250 | 0.16u
EPA
145 ] 1991 | Alta 1613A 7590 0.2u 0.2u | 0.3% | 0.52 | 0.35u 6.7 49 0.1%u | 0.18u
LEGEND:
u = Material was analyzed for but not detected.
SA\WH5657.5
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Table 11: Summary of Sediment Results — Metals Analysis

Parameter N;::::;e:f Number of Detects . Minimum‘: | Medxan pjaximum’
S — —
Mainstem Willamette River: 1988 — 1990
Arsenic 19 19 2.330 4.990 45.50
Cadmium 19 10 0.007 0.170 0.90
Chromium 19 19 11.900 26.700 90.80
Copper 19 18 14.600 26.000 320.00
Lead 19 19 5.700 20.000 151.00
Mercury 19 16 0.018 0.034 1.74
Zinc 19 19 62.500 75.900 703.00
Tributaries to The Willamette River: 1988 — 1990
Arsenic 13 14 2.300 4410 29.60
Cadmium 13 12 0.160 0.500 4.50
Chromium 13 13 14.900 27.200 186.00
Copper 13 13 7.996 25.800 331.00
Lead 13 13 11.000 29.600 283.00
Mercury 13 12 0.014 0.049 0.30
Zinc 13 13 69.400 114.000 398.00
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
SA\WH5546.5
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Table 12: Sediment Bioassay Results

- % Survival
Clackamas R. @ .
River Mile 2 Elutriate D. magna 100
Willamette R. @ :
River Mile 38 Elutriate D. magna 100
Willamette R. @ :
River Mile 16 . Elutriate D. magna 100
Willamette R. @ .
River Mile 7 Elutriate D. magna 100
Columbia Slough @ :
River Mile 1 Elutriate D. magna 100
Columbia Slough @ :
River Mile § Elutriate D. magna 100
Clackamas R. @ . D. magna 93
River Mile 2 Solid Phase H. azteca 90
: D. ma 80
Willametts R. @ Solid Phase =
River Mile 38 H. azteca 83
Willamere R. @ . D. magna 93
River Mile 16 Solid Phase H. azteca 90
: D. magna 100
Wiilamette R. @ Solid Phase 2
River Mile 7 H. azteca 93
: D. magna 100
Columbia Slough @ Solid Phase g
River Mile 1 H. azteca 97
; D. magna 100
Columbia Slough @ Solid Phase g
River Mile 5 H. azteca 87
LEGEND:
D. magna = Daphnia magna H. azteca = Hyallela azteca
SA\WHS5547.5
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Table 13: Sediment Bioassay Results

. Station N Test  Organism .| . % Survival
I , A
1989 Samples
D. magna 100
Audubon Pond Solid Phase
(Control) C. riparius 90
- . D. magna . 100
Willamette R. @ - Solid Phase
River Mile 7 C. riparius 75
Willamette R. @ ; D- magna 100
. : Solid Phase
River Mile 18 C. riparius 65
Willamette R. @ ; D- magna -
: - Solid Phase
River Mile 27 C. riparius 70
. D. magna 100
Willameue R. @ Solid Phase
River Mile 47 C. riparius 100
Willamette R. @ ;
River Mile 52 Solid Phase D magna ¥
LEGEND:
D. magna = Daphnia magna C. riparius = Chironomus riparius
SA\WHS5548.5
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Table 14: Sediment Bioassay Results

Microtox 1989 Samples
Willamette R. @ .
River Mile 7 Microtox s
Willamette R. @ .
River Mile 7 Microtox 18
Willamette R. @ .
River Mile 8 Microtox 73
Willamette R. @ .
River Mile 14 Microtox §
Willamette R. @ .
River Mile 18 Microtox ot
Wiillamette R. @ R
River Mile 27 Microtox 32
Willamette R. @ .
River Mile 47 Microtox 659
Willamette R. @ .
River Mile 52 Microtox 863
Columbia Slough @ .
River Mile 1 Microtox s
Tualatin R. @ .
River Mile 8 Microtox ot
Fanno Creek @ .
River Mile 2 Microtox 344
Beaverton Creek @ .
River Mile 4 Microtox 36
Yamhill R. @ .
River Mile 5 Microtox s
Conser Slough @ .
River Mile 0.5 Microtox 5
LEGEND:
s = Stimulatory effect.
nt = No toxicity exhibited.
EC50 = The effective concentration causing a S0% reduction in light output.
SA\WHS5549.5
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Table 15: Fish Health Assessment — Summary of Percent Normals

e N .. | Pseudo- 1 Hind | .. L
. Station., .| .. Eyes . . Gills | “Branchs | Thymus | Spleen Gut Kidney | Liver
N C : -
1988 Sample Results
Willamette River @ 53 0 60 100 100 93 73
River Mile 7 100 .
Willamette River @ 100 53 0 60 100 88 93 73
River Mile 38
Willamette River @ 92 31 0 54 92 100 92 31
River Mile 47
Santiam River @ 95 68 100 79 100 100 100 37
River Mile 0.5
Counser Slough @ 04 65 100 76 100 89 76 65
River Mile 0.1
1989 Sample Results
Willamette River @ 100 100 100 80 100 33 100 80
River Mile 38
Willamette River @ 100 59 100 47 94 100 76 88
River Mile 47
Willamette River @ 95 15 100 100 100 95 85 93
River Mile 74
Willamette River @ 95 50 95 ' 85 100 95 80 65
River Mile 115

SA\WHS5550.5
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Table 16: Enzyme Induction — Whitefish Liver

0.009605 |

TR = | Standard .
Minimum | - W SN
R vszl_lgvpgnranr :
1990 Samples
Willametie River @ EROD 5 0.000500 | 0.006700 | 0.013000 | 0.004712
River Mile 143 AHH 5 0.010000 | 0.017400 | 0.030000 | 0.008414
Willamete River @ |  EROD 5 0.000500 | 0.006500 | 0.023000
River Mile 145 AHH 5 0.012000 | 0.028200 | 0.051000 | 0.017627
Willamette River @ |  EROD 5 0.000500 | 0.004500 | 0.008000 | 0.002784
River Mile 147 AHH 5 0.010000 | 0.021400 | 0.035000 | 0.009154
Willamette River @ |  EROD 5 0.000500 | 0.000800 | 0.001000 | 0.000274
River Mile 176 AHH 5 0.005000 | 0.015400 | 0.021000 | 0.007127
McKenzie River @ EROD 5 0.001000 | 0.003600 | 0.005000 | 0.001673
River Mile 3 AHH 5 0.015000 | 0.021800 | 0.033000 | 0.007596
Mid Fork EROD 5 0.000500 | 0.000600 | 0.001000 | 0.000224
Willamette @
River Mile 8 AHH 5 0.015000 | 0.019600 | 0.027000 | 0.005273
LEGEND:
Units = nmol/mg protein/min at 25 Celsius.
N = Number of Samples.
SA\WHSS551.5
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Table 17: Summary of Fish Tissue Results — Pesticide Analysis

CWYSDEC | nYSIOEC
Non-Carcinogenic | Carcinagenic’
Mainstem Willamette River: 1988 — 1990
aipha-BHC 66 6 0.004 0.004 0.039 0.004
beta-BHC 66 4 0.002 0.005 0.006 0.007
delta-BHC 60 7 0.002 0.003 0.005
Lindane 66 4 0.002 0.018 0.045 0.1 0.1 0.51
Heptachlor 66 20 0.002 0.004 0.068 0.003 0.3 0.2 0.21
eracaer | e | 4 | o0z | 000 | 0.0 03 02 0.21
Endosulfan I 56 6 0.002 0.003 0.148 42.93
E“gﬁg’ga“ 56 3 {0002 | 0019 | 0.026
Aldrin 66 4 0.003 0.012 0.103 0.00037 03 0.12 0.022
Dieldrin 66 8 0.002 0.005 0.352 | 0.00036 0.3 0.12 0.022
Endrin 66 4 0.002 | 0.003 0.061 ‘ 0.3 0.025
Af;:;;’(‘i . | 58 3 | 0025 | 0.08 | o0.109
p,p’ DDE 66 41 0.004 0.023 0.266 0.0013 5 0.2 0.27
p.p’ DDD 66 24 0.002 | 0.011 0.144 | 0.0013 5 0.2 0.27
p.p’ DDT 66 12 0.005 0.010 0.216 0.0013 5 0.2 027
Methoxychlor 66 4 0.003 0.037 0.832
Chlordane 66 1 0.025 ’ 0.0068 0.3 0.5 0.37
Toxaphene 35 1 0.025 0.0096 5
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Value§ derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
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Table 18: Fish Tissue Evaluation Values

mglkg — Wet Weight

e

Parameter EPAITV FOA Action | NYS{DEC. Wiifi!ife \{alues NYSIDEC Vzii!dlife’
. Levels Non-Carcinsgenic Values Carcinogenic
Antimony 45
Arsenic 0.00077
Beryllium 0.002223
Chromium II1 54928 '
Mercury 1 l
Nickel 4.7
Thallium 5.712
2,3,7,8-TCDD 0.00000007 | 0.000025 0.000003 0.0000023
Acrolein 167.7
Acrylonitrile 0.0195
Benzene 0.2084
Carbon Tetrachloride 0.130125
Chloroform 0.058875
Dichloroethylenes 0.0103785
Dichloropropene 26.931
Ethylenebenzene 123
Halomethanes 0.014287
1,1,2,2-Terrachlorethane 0.0535
Tetrachloroethylene 0.27081
Toluene 4.5368
1,1,2-Trichloroethane 0.1881
Trichloroethylene 0.85542
Vinyl Chloride 0.61425
2,4,6-Trichlorophenol 0.54
Tetrachlorophenol 0.67
Trichlorobenzenes 13
Pentachlorophenol 2
Benzidine 0.000046375
Bis(2-Chloroethyl)Ether 0.009384
Bis(2-Chioroisoprophyl)Ether 10.7692
Dichlorobenzenes 144.56
3.3-Dichlorobenzidine 0.00624
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Table 18:

Fish Tissue Evaluation Values (Continued)

mgikg — Wet Weight

Parameter FDA Action | NYS/DEC Wildlife Values NYSIDEC Wildlife
EPATY Levels Non-Carcinogenic Values Carcinogenic
Dimethyl Phthalate 10440
2,4-Dinitrotoluene 0.03458
Dinitrotoluene 54.34
Diphenylhydrazine 0.013944 .
Fluoranthene 62.1
Hexachlorobenzene 0.0064306
Hexachlorobutadiene 0.139 1.3 4.5
Hexachloroethane 0.759506
Isophorone 2277.6
N-Nitrosodiphenylamine 2.1896
Octachlorostyrene 0.02
Aldrin 0.00036893 0.3 0.12 0.022
Benzene Hexachloride 0.33 0.2
Chlordane 0.006768 | 0.3 0.5 0.37
Chlordecone 0.3
4,4’-DDT 0.0012864 5 0.2 0.27
Dieldrin 0.00035492 0.3 ~0.12 0.022
Endosulfan 42.93
Endrin 0.3 0.025
Heptachlor 0.003248 0.3 0.2 0.21
Heptachlor Epoxide 0.3 0.2 0.21
Hexachlorcyclohexane-alpha 0.00403
Hexachlorcyclohexane-beta 0.007111
Hexachlorcyclohexane-gamma 0.008125
Hexachlorcyclohexane-Technical 0.005382
- Lindane 0.1 0.1 0.51
Hexachloroethane 14.1
Mirex 0.33 0.37
PCB 0.0024648 2 0.11
Toxaphene 0.009563 5

SA\WHS554.5
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Table 19: Summary of Fish Tissue Results — Pesticide Analysis

Units = mg/kg-wet weight.

LM psimum | Median | Maximum | EPATY FOA hation NY Non, Careioognic
:Samplagl .Detects o oo e P T L] Carcinegenic ,
— -
Tributaries to the Willamette River: 1988 — 1990 -
beta-BHC 30 4 | 0003 | 0004 | 0005 | 0.007
Heptachlor 30 2 0.004 | 0.006 | 0007 | 0.003 0.3 0.2 0.21
Dieldrin 30 2 0004 | 0.004 | 0004 | 0.0004 0.3 0.12 0.022
Endrin 30 3 | 0002 | 0.004 | 0004
p.p’DDE 30 18 | 0004 | o0.011 | 0.160 | 0.0013 5 0.2 0.27
p.p’DDD 30 0003 | 0005 | 0.048 | 0.0013 5 02 0.27
p.p’DDT 30 8 0007 | 0019 | 0220 | o0.0013 5 0.2 027
Methoxychlor 30 2 0.003 0.003 0.003
LEGEND:

. Median values calculated from samples with detectable concentrations.

NYS/DEC =

servation.

EPA/TV = Threshold values derived from USEPA water quality criteria.
Values derived for the protection of wildlife by New York State Department of Environmental Con-

SA\WHS5555.5
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Table 20: Summary of Fish Tissue Results — PCB Analysis

R Madul PR P P B e B A
" Samples | Detects . : ‘ : Carcinogenic -
Mainstem Willamette River: 1988 — 1990
3,3'4,4"TCBP 34 12 0.002 0.003 0.037
2,3,3°4,4’PeCBP 34 1 0.006
3,3'4,4’5PeCBP 34 4 0.002 0.0055 0.021
Arochlor 1242 66 1 0.119 0.0025 2 0.11
Arochior 1254 66 4 0.109 0.133 0.36 0.0025 2 - 0.11
Arochlor 1260 66 15 " 0.015 0.058 1.403 0.0025 2 0.11
Tributaries to the Willamette River: 1988 — 1990
3,3°4,4'TCBP 6 4 0.003 0.007 0.011
2,3,3’4,4’PeCBP 6 3 0.002 0.003 0.004
3,3'4,4’5PeCBP 6 2 0.004 0.006 0.007
Arochior 1242 14 2 0.225 0.234 0.242 0.0025 2 0.11
Arochlor 1254 14 1 0.132 0.0025 2 0.11
Arochior 1260 14 3 0.074 0.112 0.131 0.0025 2 0.11
LEGEND:
i Units = mg/kg-wet weight,
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Value§ derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

SA\WHS5556.5
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Table 21: Fish Tissue — Range & Median Analysis -

| " Number of - ) FDACS )L NYSIDEC | pvenes
Parametar N Minimum | Median | Maximum EPAIT}! | Guidancs .| ... "Nom- " Carcinogenic
o Samples | Detects | . ‘ o ¢+ i levels: | Carcinogenic | g
Mainstem Willamette River: 1988 — 1990
“TCDD 16 15 | 027 | o8 | .79 | 007 25 3 23
TCDF 16 16 041 3.35 30 o
==
TEC 16 16 0.77 3.195 14.07 0.07 . 25 3 2.3 %
LEGEND:
Units = mg/kg-wet weight. R
Median values were calculated from detectable values. =
TCDD = 2,3,7,8 tetrachlorodibenzo-p-dioxin. §_
TCDF = 2,3,7,8 tetrachlorodibenzofuran. .
TEC = Toxic Equivalency Concentration (calculated from detected values). -
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Vailues derived for the protection of wildlife by New York State Department of Environmental -
Conservation. .-
SA\WHS5557.5 l




Table 22: Summary of Fish Tissue Results — Metals Analysis

oo Number of b T o ONYSIDEE | veinen
_ ‘Parameter L Minimum | Median - { Maximum | EPA[TV FDA Action | ‘Non-' - .NYSIDEC
‘ . B P , - ; } Levels: . .| Carcinogenic
] , .Samples { Detects i g : o Carcinogenic a ,
Mainstern Willamette River: 1988 — 1990
Arsenic 25 1 0.100 0.00077
Cadmium 25 2 0.020 0.020 0.020
Chromium 25 1 0.040 54928 *
Copper 25 25 0.130 0.270 0.780 -
Lead 25 1 0.030
Mercury 25 25 0.050 0.150 0.460 1 1
Zinc 25 25 4.650 7.070 16.280
Tributaries to the Willamette River: 1988 — 1990
Barium g 8 2.370 . 4.645 7.220
Cadium 11 9 0.010 0.020 0.060
Chromium 11 6 0.040 0.060 0.080 54928 *
Copper 11 11 0.270 14170 19.8%0
Lead 11 6 0.050 0.085 0.180
Mercury 11 11 0.030 0.100 0.490 1 1
Zinc 11 i1 5210 17.720 15.870
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental
Conservation.
* = Vale for Cr IIl.
SA\WH5558.5
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Table 23: Dloxin Analysls — Sedim

u » Marerial was analyzed for but not detected,

ents
Chemicaly
a o o = . ™ “w w ™ ] =1
o a a a q " “w ] a a -] G a
o 8 a o =] a o a -3
River Aiplesl] 7 | o2 |82 | B9 | 2o xw | =g 2 |uw |8 |83 |22 |22 | 2¢ |2 | =2 | =% =
Busln Sutlon  fiyyy | OO P nahea | E g% |23 af |af |aF |nf | £ [8F |22 |22 |SGF |F |af |aZ R |32 | =
A S I N I AR BN B Y B SN - R R RN A BN - Y !
- ‘o T - - - o s X3 £y o > o s - [y - o o - s o > - > M “w o
o a ~ - M b3 ".-ia‘ ..s - % E) a2
g |98 |d8 |d2 |38 4% |8 |58 |58 42 (52 {98 [J8 (58 98 (38 |08 |83
1990 — 1991 Analytical Resultx
McFarland Site | EPA
{Amazon Cr, - Alta 1613A 37000 10 54 93 300 170 6300 | 4%000 [ 2.2u 3.8 26 3.2u 3y 73 9.1u 1400 k) 3900
Drainage)
McFardand Site 2 EPA
{Amazon Cr, - Al 18134 34600 § 4.2 15 18 3 i 920 7800 | S.4u 2.9 6.1 19 1.7 15 0.22u 170 | 0.22¢ { 770
Drainage)
Wiltamette | Daxicr Site 3 EPA
{Amazon Cr. - Alta 16134 34400 43 480 1400 § 12000 | 2700 }220000 {1700000 98 320 140 T80 650 1100 690 16000 | 620 | 33000
Daainage)
Taylor Siic 4 - EPA
(5. Yanhill) Alia 1613A 8300 66 180 140 600 0 13000 { 100000 1 1] 36 83 st 98 39 1400 360 3900
Taglor Sie 3 — Jana]| EPA Fageo | 23 | m2 | 260 | usoo | ss0 | 31000 [2e0000f 19 | &5 | 140 | w2 | s | 190 | 100 | 4200 | 1s0 | 3600
(5. Yamhil) 1613A
Jasper (WR6A) 8 1990 1 Alia 'I;:‘JAA 6200 | 0.28s | 0.68 1.1 3l 1.4 53 450 [ 03% | oM 0.58 0,46 0.26 0.74 O.lu 6.8 |0.056u 22
Hardlsburg 161 { 1991 | Al IE:‘]AA 13740 | 0.18u | 0.294 | 0.53u 1.6- 1.2 2 130 | 0.26u § 0.18u | 0.35 | 0.45u | 0.38¢ | 0.62 { 0.23u 39 0.16u b A
Mid Fork EPA
Willameitz v 1990 | Alx 16134 3200 0.41 2 kR 26 1.2 340 5600 | 0.47u | 0.96 1.1 1.4 1.8 3.7 0.12u 49 4.2 110
latsey (WRAC) 1991 | At IIGHI,JAA 7810 | 0.23u | 0.25a | 045w | 0.71 | 0380 ] 9.4 bl 0.25u | 0.t6u | 0.t6u | 0.26u | 0.190 | 0.46 | 0,224 2.3 047 5.1
145 | 1991 | Alw IE:’]AA 7550 | 0.2u 0.2u | 0.3% | 0.52 | 0.35u 8.7 49 0.19u | O.48u | 0.17u | 0.25u | 0.2u 0.51 1 0,16u 1.6 0,16u 44
LEGEND:
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Table 24: Oregon Interim Dredge Disposal Guidelines (IDG)

Physical Parameters:

The basic physical parameters and the numerical limits required for sediment quality assessment are as follows:

S5 Parameter i Concentration
Grain Size 20% Silt
Organic Content 5% Volatile Solids
Oil & Grease 1,000 ppm

Exceedance of one of the numerical values requires additional chemical data for further assessment.

Chemical Parameters:

The basic chemical parameters required for sediment quality assessment are as follows. Additional parameters
may need to be evaluated depending on historical information and best professional judgment. Additional
parameters could include priority pollutants or chemicals of concern not listed on the priority pollutant list.

Parameter . Concentration (ppm} "l
Total Organic Carbon {Required f{;)r a::x?zl;?ri:)n of organic
Arsenic 40
Cadmium 1
Chromium 20 — 300
Copper ' 50
Mercury 0.15
Lead ' 40
Zinc 250
Aldrin (EQP)
Chlordane ~ (EQP)
DDT, DD, DDE 0.2
Methoxychlor (EQP)
2,4-D (EQP)
Heptachlor (EQP)
Lindane EQP)
Acenaphthene (EQP)
Phenanthrene (EQP)
Total PCB’s : 0.5
EQP = Numerical value should be calculated from the USEPA Interim Sediment
Criteria for Nonpolar Hydrophobic Organic Contaminants.




Table 24: Oregon Intefim Dredge Disposal Guidelines (IDG) (Continued)

Chemical parameters exceeding the guideline chemical concentrations will be regarded as having the potential for
adversely affecting water quality. Toxicological data could be used for further assessment of sediment quality and
the potential affects on water quality.

Where the natural quality of sediment for the waterbody exceed the guideline numerical limit for a metals
parameter, the natural sediment quality shall be the guideline numerical limit. A natural sediment quality
guidelines for a waterbody will be applicable only for that specific waterbody.

Best professional judgment is required when evaluating chemistry data.
Toxicological:

Bioassays can be used for further evaluation of sediment quality when chemistry values exceeds the guideline
numerical values.

The types of bioassays that could be required for further assessment are as follows:

1. _Acute Toxicity Bioassays.

2. Chronic Toxicity Bioassays.

3. Bioaccumulation Testing.

SA\WHS5565.5
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Table 25: Sediment Metals Concentrations

u
i

]

Material was analyzed for but not detected.
Estimated value; value not accurate,

Metals (mg/kg)

River Station River Mile Date Total Total Total Total Total Total Total

i Arsenic Cadmium Chromium Copper Lead |Mercury} Zinc

R L L e
1988 — 1989 Analytical Results

St. John's Bridge 6 10-Aug-88 45.5 0.9 43.2 47.5 35.7 0.03 159

7 North 26-Oct-89 4.47 0.07j 11.9 15.7 19j 0.034 75.9

SP&S Bridge 7 South 26-Oct-89 4.99 0.16j 22 19.2 23.5 0.087 87

15-Aug-88 18.6 0.5u 20.4 31.1 33,9 0.03 121

Doane Lake 7 10-Aug-88 ‘54 0.5u 32,9 53.9 25.2 0.13 160

8 26-Oct-89 5.39 0.617 27.5 197 35.1 0.092 214

8,1A 26-Jan-88 3.9 0.5u 31.1 89.1 20.6 0.106 231

Swan Island 818 | 26Jan88 | 4.6 050 38.8 101 305 | 0.139 | 272

8,2A 26-Jan-88 14.5 0.5u 90,8 320 151 1.74 703

Willamette Ross Island 14 26-0Oct-89 2.33, 0.092j 18.9 14.6 12.4 0.033 73.2
Sellwood Bridge 16 15-Aug-88 14.8 0.5u 25.3 32.3 22.8 0.03 107

Johnson Creek 18 26-Oct-89 2.98 0.13j 26.7 20,6 20j 0.03 72.3

) 25-0ct-89 3.73 0.19§ 32,9 25.6 8.5i 0.034 15.6

DS Oregon City 2T 0 Aug88 | 42.6 0.5u 2 78 57 | 00081 705

. ) 04-Oct-89 2.62 0.19j 28.2 26 11j 0.028 71.8

Wilsonville 38 15-Aug-88 18 0.5u 20.6 23.4 13.6 | 0.008u | 72.6

Newberg Pool 47 25-Oct-89 2.97 0.12§ 28.5 23.7 13j 0.018 63.8

Newberg 48 15-Aug-88 19.7 0.5u 17.6 20.6 11.1 0.008u 62.5
US Newberg Pool 52 25-Oct-89 3.16 0.18j 24.6 22.6 9.9j 0.034 67.6
BL Mouth of North { 26-0Oct-89 4.41 0.285 14.9 7.99 16j 0.031 69.4

Columbia Slough Slough 15-Aug-88 21.2 1.4 38.9 44.7 60 0.05 187
Dump Road 2 15-Aug-88 13 0.5 19.4 19.5 52.6 0.05 142

Denver Avenue 5 15-Aug-88 26.6 2.1 61.4 65.8 118 0.1 324

Tualatin Tualatin 8 27-Oct-89 3.98 0.54 31.5 21 21.6j 0.048 109
14-Nov-88 2.8 0.5 19.2 30.5° 28 0.014 86.4

Fanno Creek _ ) 15-Nov-89 3.86 0.592 21.2 17.7 29.6 0.041 149
09-Nov-88 3.4 0.5 22.2 19.4 36 0.015 148

15-Nov-89 8.77 4.5] 186 331 283 0.3 398

Beaverton Creek - 4 [ooNoves | 3.1 0.5 32.7 47.8 507 | 0.062 | 114
. 27-0ct-89 5.25 0.234 29.8 25.8 11j 0.018 80.3

Yambhill e 5
15-Aug-88 29.6 0.5u 27.2 394 17.1 0.008u 87
Conser Slough s 0.1 05-Oct-89 3.39 0.16j 25.3 20.5 15j 0.065 74.7
LEGEND:

SA\WHS566.5A (03/94)




Table 26: Willamette River Tributaries Concentrations for Pesticides in Sediment

¥
¥

;7 - - " Chemicals (mplkg) - -~
‘ 1988 — 1991 Analytical Results
1.1 06-Feb-91 0.0063u 0.0063u 0.0063u 0.023 0.013u 0.063u 0.161 N/A
5.8 06-Feb-91 0.0063u 0.018 0.011 0.075 0.013u 0.063u 0.16u N/A
Johnson Creek
16.2 06-Feb-91 0.045 0.13 0.069 0.51 0.013u 0.063u 0.16u N/A
17.5 06-Feb-91 0.0063u 0.025 0.014 0.067 0.013u 0.063u 0.16u N/A
26-0Oct-89 0.005u 0.005u 0.005u 0.005u 0.005u 0.005u 0.14u 2000
15-Aug-88 0.004u 0.014 0.019 0.004u N/A 0.004u 0.06u 46700
1 31-Aug-90 8220
Cgl'(‘)'l’l';'l’f“ 31-Aug-90 7650
31-Aug-90 960
2 15-Aug-88 0.002u 0.003 0.012 0.002u N/A 0.002u 0.03u 19600
5 15-Aug-88 0.005u 0.021 0.033 0.005u N/A 0.005u 0.072u 70600
o 27-Oct-89 0.005u 0.005u 0.005u 0.005u 0.005u 0.005u 0.15u 21000
Tualatin River | 8 14-Nov-88 | 0.003u 0.006 | 0.003m | 0.003u N/A 0.003u | 0.039%
Fanno Creck 5 15-Nov-89 0.006u 0.006u 0.006u 0.006u 0.006u 0.006u 0.18u
09-Nov-88 0.002u 0.006 0.002m 0.002m N/A 0.002u 0.033u
Beaverton . 15-Nov-89 0.009u 0.046j 0.028j 0.034 0.009u 0.009u 0.27u
Creek 09-Nov-88 0.002u 0.005 0.016 0.002 N/A 0.002u 0.03u
27-Oct-89 0.005u 0.005u 0.005u 0.005u 0.005u 0.005u 0.14u 3000
Yambhill River 5
15-Aug-88 0.002u 0.002u 0.002u 0.002u N/A 0.002u 0.036u 41100
Conser Slough | 0.1 05-Oct-89 0.006u 0.014j 0.006u 0.013j 0.006u 0.006u 0.18u 19000
LEGEND:
u = Not detected at the detection level indicated.
j = Estimated value; value not accurate.
N/A = Not Analyzed.

SA\WHS5567.5 (11/93)
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Table 27: Willamette River Tributarles — PAIT Concentrations in Sediment

Chamlcals (mylkg)

N/A = Notanalyzed,
u = Not detected al the deicction,
J = Estimated valus,

CEFARI N E N .y RN 1 |.q
§ 214 g P12, sb |1 af 2% |3 % 31 | 3; | 3
SRR ‘NN NEE § 3§ | £§ 5% =§ i | EE | o
3 8 & |5 |2 [F | 2| 4% iz | 82 | & IF (4% | 3F | B
1988 - 1390 Analytical Results '
14 Aug 90] 0.030 | 003w | 003w | a0 | 0.03u | 003w | 0.03u | o8 0.03u 0.03u 0.0 0.0%u 0.00u 0.03y 0.03u 0.03u 35160
Maferk | & [reausof 0.0% [003 [003 [ 003 |00 | 00w foos oo | 003 foon ] oow 0.0% 0.03 0.03 0.03u .03 6940
24 Aug 90| 0.03u | 0.00¢ | 0.00u [ 003w | 0.03u | 003 | 003w | 0.3 0.0« § 00w | 0.0y 0.03u 0.030 0.03u 0.03u 0.03u 1720
\ 26 0c1 89| 0.033) { 0.373u | 0.273¢ [ 0.0490) | 0.273u [ 0.0s3%) [0.0538) | 0.2100 | 0.2734 | 0.102) | o0.0ms | o.0579) 0.273u 0.273u 0.213u 0273 1000
Colunibl 15 Aug 88} 37w 64 Sdu 089 | oy | niw | 320 | N 0.53u 0,53 0.93 0.4 0.33) [ 21u 2w 46700
Staugh T [1sAn] 1 n 33 032 | o012 | o9 17 | NA 0.56 0.5t 1.2 0.37 0.89 Lt (KT 123 19600
s [1SAug 8| a2 N T [osow oo | 1 | 26 | or 0.594 0.59u 0.76 0.19 0.590 1.2 2.4u 140 170600
Tuatatin . 170a29] 0.34u | 0.34u | 0.3¢u 00402} | 0.34u | 00325 | 014) | 0a22) | 0.0344) [0.08945] 0.34u 0.34u 0.Mu 0.4y 0.34u 0.4y 21000
JeNovss] 0890 § .36 | 3.5 | o.099) |o.0076) | 0.099) | 0.0765 | NsA 00i3s ] 0.025) ] 0.14) 0.041) 0.013u 0.0239 0.053) 0.051y
rome creek | 2 15 Nov 389§ 0.370u § 0.3710 | 0370w | 03710 § 0371w | 03100 | 0.063u | 0.192) [ 0371w [ 0304 03710 0.371u 0.370u 0.3y 0.371u 0.31u
09 Muvss] 0750 | 13 | 13w | 049 |0.003 ] 0.6 0.t NIA 0,065 0.032 0.12 0.024 0,032 0.052 0.043u 011
Beaverton . |t 89] 0.0357) | 0.382u | 0.5826 | 0,122} [ 0.582u | 0.238) | 0.361) | 0502w | 006) | 0nesp | osen 0.582u 0581y 0.224) 0.163) 0.274
Creek 09 Nov s 0.67u | 1.20 | 120 | 0021 |0.0024 | 0.04¢ Jo0.058a| Na | o0.0096) ]o0.00965] 0.054 0.012 0.017 0.029 0.038u 0.08u
- s 27 0c 89) 0.0136j | 0.382u | 0.202u | 0.282u | 0.282u | 0.020} | 0.0245)| 0.414 0.2 [ 0| 02824 0.202u 0.280 0.202 0.282u 0.262 3000
1Savg 88| 04u | 0690 | 0.69 | 0010 | 0001 | 002 | 0.040 | Na 0.007 0.009 0.09 0.004 0.009 0.0lu 0.02u 0.02u 41100
Conser Stough | 0.1 |03 0ct 89| 0.04435 | 0.355u | 0.0093) § 0.0934) | 0.355u | 0.on6sj | 0.116) | 0.106) | o03sse [o.omyy| o03ssu 0.385u 0.35%u 0.355u 0.335u 03530 19000
LEGEND:

SA\WHSSGES 3 (11193)
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Table 28: Pesticides Detected in Sediment at Bioassay Stations

- " Chemicals (mylkg)

Station . |

Fluoranthene

Catbaole |

ﬂfhéﬁihthi;)phené :

'ﬁé’;ihthai_en;e :
Dibenzofuran-
Acridine’ -

1988 — 1990 Analytical Results
7 North | 26-Oct-89 | 0,13j N/A 0.261u | 0.023j | 0.0246j{ 0.261u N/A N/A | 0.0696j | 0.0287j| 0.261u | 0.134

SP&S Bridge 26-0Oct-89 | 0.32j N/A ] 0.0311f] 0.0718j ] 0.0345j| 0.0645j | N/A N/A 0.506j | 0.101j 0.3u 0.88
7 South
15-Aug-881 26u N/A 45u 45u N/A 5.3u N/A N/A 0.9 0.32 N/A 2.6

Doane Lake 7 10-Auvg-88 | 2,000u | N/A | 4,000u | 4,000u | N/A 500u N/A N/A 800 200 N/A 900

Sellwood Bridge 16 15-Aug-88 | 0.52u N/A 0.89u | 0.89u N/A 0.1u N/A N/A 0.19 0.03 N/A 0.24

Willamette | yopns0n Creek 18 | 26-0ct-89 | 0.0297j N/A [ 0.298u | 0.298u | 0.298u | 0.298u | N/A | N/A | 0.0256j] 0.298u | 0.2984 | 0.0559

DS Oregon City 27 25-0ct-89 | 0.0423j{ N/A | 0.381u | 0.381u | 0.381u | 0.381u | N/A N/A ]0.0412§] 0.381u | 0.381u | 0.0854

Wilsonville | 38 15-Aug-88 1 0.44u N/A 0.76u | 0.76u N/A 0.0%u N/A N/A 0.03 0.005 N/A 0.04

Newberg Pool 47 25-Oct-89 1 0.0525j ] N/A ]0.0126j] 0.355u | 0.355u | 0.355u | N/A N/A [ 0.0373j] 0.355u | 0.355u | 0.0381

us Nps(\:zlberg 52 25-0ct-89 | 0.511u N/A 0.511u ] 0.511u | 0.511u | 0.511u N/A N/A 0.511u | 0.511u | 0.511u | 0.511
BL. Mouth of 1 |15-Aug-88| 37u | NA | 64w | 640 | NA | 750 | Na | wa | 080 | ot | na | o1
North Slough -
Columbia
Slough Dump Road 2 15-Aug-88 19 N/A 33 33 N/A 3.9u N/A N/A 0.52 0.12 N/A 0.95
Denver Avenue 5 15-Aug-88| 42u N/A 71u 71u N/A 8.3u N/A N/A 0.59u | 0.12u N/A 1.2
LEGEND: “
N/A = Not analyzed.
u = Not detected at the detection.
j = Estimated value; value not accurate. !

SA\WHS536.5 (11/93) i

| 1‘ """"""""" ‘ Yo o "w’ ey w:v:-mm:«'l. ’wmw;n! i Efﬁ..mmr] 7{.-.3:::--61 . e cerea eieey W e



6FC

Table 29: Chlorinated Pesticides Detected in Sediment at Bioassay Stations

_ Chemicals {(mgfkg]

T0C

,,,,,,, - Sample Data.). | esoon | ppoor
1989 Analytical Results o

7 North 26-Oct-89 0.004u 0.004u 0.004u 5,000
SP&S Bridge 7 South 26-0c1-89 0.08] 0.8] 1.64] 12,000
Swan Island 8 26-Oct-89 0.014j 0.019j 0.019j 80,000
Willamette Johnson Creek 18 26-0Oct-89 0.005u 0.005u 0.005u 22,000

DS Oregon City 27 25-Oct-89 0.006u . 0.006u 0.006u
Newberg Pool 47 25-Oct-89 0.006u 0.006u 0.006u 29,000
US Newberg Pool 52 25-Oct-89 0.008u 0.008u 0.008u 45,000

1988 Analytical Results

SP&S Bridge 7 15-Aug-88 0.084 0.49 0.16 4,1900
Doane Lake 7 10-Aug-88 _0.27 1.4 0.021 29,900

8,1A 26-Jan-88 0.018u 0.018u 0.018u

Swan Island 8,1B 26-Jan-88 0.012n 0.018u 0.016u

Willamette 8,22 26-Jan-88 0.04u 0.04u 0.04n
Sellwood Bridge 16 15-Aug-88 0.003u 0.003u 0.003u 37,900
Wilsonville 38 15-Aug-88 0.003u 0.003u 0.003u 6,100
Near N. Slough 1 15-Aug-88 0.014 0.019 0.004u 46,700
Columbia Slough Dump Road 2 15-Aug-88 0.003 - 0.012 ©0.002u 19,600
Denver Avenue 15-Aug-88 0.021 0.033 0.005u 70,600

LEGEND:

—. =
P

Material was analyzed for but not detected.
Estimated value; value not accurate,

SA\WHS5503.5 (11/93)
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Table 30: PCBs Detected in Sediment at Bioassay Stations

e U Chemicals mglg) © - . 0

oz la3s A5 33, -pce1-| peaz | pen3 | peea |- pess

- TEBR- | PEE PCBP | : MCBP- . "1 (1221) | [1232) | (1242} |.{1254) |: (1260)

1988 — 1990 Analytical Results
7 North 26-Oct-89 N/A N/A N/A N/A 0.04u | 0.04v 0.04u | 0.04u | 0.04n 5,000
SP&S Bridge 26-0ct-89 N/A N/A N/A N/A 0.12u | 0.12u 0.12u | 0.12u | 0.12u 12,000
7 South 15-Ang-88 N/A N/A N/A N/A 0.015u] 0.015u | 0.015u {0.015u] 0.015u 41,900
Doane Lake 7 10-Aug-88 N/A N/A N/A N/A 0.06u | 0.06u 0.06u | 0.06u 0.05 29,900 -
8,1A 26-Jan-88 N/A N/A N/A N/A 0.05u | 0.05u 0.05u | 0.05u 0.26
Swan Island 8,1B 26-Jan-88 N/A N/A N/A N/A 0.05u | 0.05u 0.05u | 0.05u 0.05u
Willamette 8,2A 26-Jan'-88 N/A N/A N/A N/A 0.2u 0.2u 0.2u 4.2 0.2u

Sellwood Bridge - 16 15-Aug-88 N/A N/A N/A N/A 0.015u{ 0.015u | 0.015u 0.'015u 0.015u 37,900
Johnson Creek 18 26-Oct-89 N/A N/A N/A ‘ N/A 0.05u 0.05 0.05u | 0.05u | 0.05u 22,000

DS Oregon City 27 25-0Oct-89 N/A N/A N/A N/A 0.062u| 0.062u | 0.062u | 0.062u | 0.062u

Wilsonville 38 15-Aug-88 N/A N/A N/A N/A 0.013u} 0.013u | 0.013u | 0.013u | 0.013u 6,100 .
Newberg Pool 47 25-Oct-89 N/A N/A N/A N/A 0.06u | 0.06u 0.06u 0.06;1 0.06u 29,000
US Newberg Pool 52 25-Oct-89 N/A N/A N/A N/A 0.08u | 0.08u 0.08u | 0.08u | 0.08u 49,000
81. Mouth of 1 15-Aug-88 | NA | A | N NiA - | 0.02u | 0020 [ 0.02u [ 0075 [ 0.02u | 46,700
Columbia North Slough
Slough Dump Road 2 15-Aug-88 N/A N/A N/A N/A 0.0lu | 0.01u 0.01u | 0.089 0.0t 19,600
Denver Avenue 5 15-Aug-88 N/A N/A N/A N/A 0.024u| 0.024u | 0.024u | 0.14 | 0.024u 70,600
LEGEND:
N/A = Not analyzed.
u = Material was analyzed for but not detected.

SA\WHS5535.5 (11/93)



Table 31: PAHs Detected in Sediment at Bioassay Stations

- Chemicals {mglkg)
River 2 L .
 Mila® g 8 5
- £ £
e e =3 © w
s @ - -3 -
1989 Analytical Results
SP&S |7 North | 26-0ct-89 | 0.13j | 0.261u | 0.0235 |0.0246j | 0.261u | 0.0696j | 0.0287j | 0.134j | 0.11j |0.0431j] 0.0372j | 0.0715
Bridge [ 'goum | 26-0ct-89 | 0.324j | 0.0311j| 0.0718 | 0.0345) | 0.06455 | 0.506j | 0.101j | 0.88 | 0.788 | 0.662 0.23 0.345
Dsgi’;;g"“ 27 | 25-0c1-89 | 0.0423j] 0.381u | 0.381u | 0.381u | 0.381u [ 0.412j | 0.381u | 0.0854j [ 0.074j | 0.29i | 0.0217j | 0.039
Willamette Newh
"I‘,’:m‘,”g 47 | 25-0ct-89 | 0.0525j ] 0.0126j] 0.355u | 0.355u | 0.355u | 0.0373j | 0.355u [ 0.0381j| 0.048j | 0.632j | 0.35510 | 0.0166
us
Newberg | 52 | 25-0ct-89 | 0.511u | 0.511u | 0.511u | 0.511u | 0.511u [ 0.511u | 0.511u | 0.511u | 0.048j | 0.836j | o0.511a | 0.511
Pool
1988 Analytical Results
gr‘;g‘; 7 |15-Aug-88| 26u | 450 | ase | A | 530 | 09 | 032 | 26 | 230 | na 1.1 1.3
Doane Lake] 7 | 10-Aug-88 | 2,000u | 4,000u | 4,000u | N/A | so0u | 800 200 900 500 N/A 200 300
Sellwood \
Willamette | Bridge 16 |15-Aug-88] 0.52u [ 0.89u | 0.89u | N/A | O.tu | 0.19 | 0.03 | 024 | 0.14 | NA 0.05 0.03
"é‘:’;:‘l’(“ 18 | 26-0ct-88 | 0.0297j| 0.298u | 0.298u | 0.298u | 0.298u | 0.0256j | 0.298u | 0.0559j | 0.0677j | 0.151j | 0.0233j | 0.043
Wilsonville | 38 | 15-Aug-88[ 0.44u | 0.76u | 0.76u | N/A | 0.09u | 0.03 | 0.005 | 0.04 | 0.04u [ N/A 0.008 0.006
Bl. Mouth
of North 1 15-Aug-88{ 37u 64u 64u N/A 7.5u 0.89 0.11j 1.1u 3.2u N/A 0.53u 0.53
Columbia Slough "
Slough |Dump Road| 2 |15-Aug-88| 19 33 33 N/A | 390 | 052 | 012 | 095 { t.7u | NA 0.56 0.51
232,‘:3; 5 |15-Aug-88| 42u Tlu Tiu N/A | 83u | 059 | 0120 | 120 | 3.60 | N/A 0.5% 0.59
LEGEND:
u = Material was analyzed for but not detected.
j = Estimated value; value not accurate.

SA\W1H5504.5 (11/93)




Table 32: Metals Detected in Sediment at Bioassay Stations

T Total (mglkg) -
-Sample Date - oo . :
Cadmium_ | Chromium "| Copper ’fMe_rcurv' ‘
1988 — 1990 Analytical Results
7 North 26-Oct-89 4.47 0.07j 11.9 15.7 19j 0.034 75.9
SP&S Bridge 26-Oct-89 4.99 0.16§ 22 19.2 23.5 0.087 87
7 South

15-Aug-88 18.6 0.5u 204 31.1 339 0.03 121

Doane Lake 7 10-Aug-88 54 0.5u 32.9 53.9 25.2 0.13 160

8,1A 26-Jan-88 3.9 0.5u 31.1 89.1 20.6 0.106 231

Swan Island 8,1B 26-Jan-88 4.6 0.5u 38.8 101 30.5 0.139 272

Willamette 8.2A 26-Jan-88 14.5 0.5u 90.8 320 151 1.74 703
Sellwood Bridge 16 15-Aug-88 14.8 0.5u 253 323 22.8 0.03 107
:_?‘ Johnson Creek 18 26-0ct-89 2.98 0.13j 26.7 20.6 20j 0.03 72.3
r2 DS Oregon City 27 25-Oct-89 3.713 0.19j 329 25.6 8.5j 0.034 75.6
Wilsonville 38 15-Aug-88 18 0.5u 20.6 23.4 13.6 0.008u 72.6
Newberg Pool 47 25-Oct-89 2.97 0.12j 28.5 23.7 13j 0.018 63.8
US Newberg Pool 52 25-Oct-89 3.16 0.18j 24.6 22.6 9.9j 0.034 67.6

Bl. M‘;‘;:L;’: North 15-Aug-88 212 1.4 38.9 44.7 60 0.05 187

Columbia Slough Dump Road 2 15-Aug-88 13 0.5 19.4 19.5 | 526 0.05 142
Denver Avenue 5 15-Aug-88 26.6 2.1 61.4 65.8 118 0.1 324

LEGEND:
u = Material was analyzed for but not detected.
j = Estimated value; value not accurate,
SA\WHS505.5 (11/93)
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Table 33: Summary of Carp Results — Pesticide Analysis

‘ ééfameter Number of Minimum Méaién | Méiimﬁrﬁ ‘El?Am; , Fﬂfe::;sien "Y:;:E C c::::g;?m
Sampies. Detec?; . L ‘ . ’ Carcinogenic { . . -
Mainstem Willamette River
alpha-BHC 34 5 0.004 0.004 0.039 0.004
beta-BHC 34 2 0.003 0.005 0.006 0.007
delta-BHC 27 4 0.002 0.003 0.005
Lindane 34 4 | 0002 | 0018 | 0.045 0.1 0.1 0.51
Heptachlor 34 9 0.002 0.005 0.068 0.003 0.3 0.2 0.21
Heptachlor Epoxide | 34 2 0.002 { 0.005 | 0.006 03 0.2 021
Endosulfan I 28 2 0.004 0.076 0.148 42.93
Endosulfan Sulfate 28 2 0.019 0.023 0.026
Aldrin 34 2 0.020 0.062 | 0.103 | 0.00037 0.3 0.12 0.022
Dieldrin 34 4 0.006 | 0.048 0.352 | 0.00036 0.3 0.12 0.022
Endrin 34 1 0.061 0.3 0.025
p.p’ DDE 34 27 0.004 | 0.032 | 0.266 | 0.0013 5 0.2 0.27.
p,p’ DDD 34 18 0.004 0.016 0.144 0.0013 5 0.2 0.27
p.,p’ DDT 34 10 0.005 0.012 0.216 0.0013 5 0.2 0.27
Methoxychlor 34 3 0.003 0.069 0.832
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria. _
NYS/DEC = Value§ derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
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Table 34: Summary of Carp and Cutthroat Trout Results — Pesticide Analysis

: - Number of . . . o FOR | NYSIDEC | yygpeg
Paramter Species S Minimum | Median | Maximum Eg Am’ Action f‘““', . | Carcinogenic
amples | Detects : Levels | Carcinogenic
s ——————
Mainstem Willamette River
alpha-BHC Carp 34 5 0.004 | 0.004 0.039 { 0.004
beta-BHC Carp 34 2 0.003 | 0.005 | 0.006 | 0.007
delta-BHC Carp 27 4 0.002 0.003 0.005
Lindane Carp 34 4 0.002 | 0.018 | .0.045 0.1 0.1 0.51
Heptachlor Carp 34 9 0.002 | 0.00S 0.068 | 0.003 0.3 0.2 0.21
Heptachlor Epoxide Carp 34 2 0.002 | 0.005 0.006 0.3 0.2 0.21
Endosulfan 1 Carp 28 2 0.004 0.076 0.148 | 42.93
Endosulfan Sulfate Carp 28 2 0.019 | 0.023 0.026
Aldrin Carp 34 2 | 0020 | o062 | o103 [%%NB| o3 0.12 0.022
Dieldrin Carp 34 4 | ooos | 0048 | o3sz |00 o3 0.12 0.022
Endrin Carp 34 1 0.061 0.3 0.025
p.p’ DDE Carp 34 27 0.004 0.032 0.266 ]0.0013 0.2 0.27
p.p’ DDD Carp 34 18 0.004 | 0.016 0.144 10.0013 0.2 0.27
p.p’ DDT Carp 34 10 0.005 { 0.012 0.216 {0.0013 5 0.2 0.27
Methoxychlor Carp 34 3 0.003 | 0.069 | 0.832
delta-BHC Cut Throat 10 3 0.002 | 0.003 0.006
Heptachlor Cut Throat 10 8 0.002 | 0.004 0.008 | 0.003 0.3 0.2 0.21
Endosulfan 1 Cut Throat 10 3 0.002 | 0.002 0.003 | 42.93
Aldrin Cut Throat| 10 ! 0.003 00031 03 0.2 0.022
Dieldrin Cut Throat 10 4 0.002 0.002 0.003 0'0g03 0.3 0.12 0.022
Endrin Cut Throat 10 3 0.002 { 0.002 0.002 03 0.025
p,p’ DDE Cut Throat 10 2 0.006 | 0.018 0.023 }0.0013 5 0.2 0.27
p.p’ DDD Cut Throat 10 2 0.002 | 0.003 0.003 |0.0013 0.2 0.27
p.p’ DDT Cut Throat 10 2 0.005 } 0.006 0.007 }0.0013 5 0.2 0.27
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Conservation.
SAVWHS735.5
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Table 35: Summary of Whitefish Results — TCDD, TCDF, TEC Range & Medians

S ' Number of - c| o UFBA | NYSIDEC - | wecnee
Parameter Location . Minimum | Median | Maximum | EPA/TV: | Guidance Nom- | o eogenic.
R . R B .. | Larcinogenic.

S Samples | Detects ’ " Value """} Carcinogenic'} - "~ " -
1990 — 1991

US RM 147 5 4 0.27 0.53 0.87 0.07 25 3.0 2.3

TCDD
DS RM 147 7 7 1.4 2.7 7.9 0.07 25 3.0 2.3
US RM 147 5 5 1.7 2.55 4

TCDF
DS RM 147 7 7 4.6 13 22
US RM 147 5 5 0.21 1.24 3 0.07 25 3.0 2.3

TEC
DS RM 147 7 7 2.18 4.01 10.9 0.07 25 3.0 2.3

LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Conservation.
TCDD = 2,3,7,8 terachlorodibenzo-p-dioxin. ’
TCDF = 2,3,7,8 tetrachlorodibenzofuran. )
TEC = Toxic Equivalency Concentration (calculated form detected values).
US RM 147 = Upstream of rive mile 147. of the mainstem Willamette River.
DS RM 147 = Downstream of river mile 147 of the mainstem Willamerte River.
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Table 36: Summary of Whitefish Results — TCDD, TCDF, TEC Range & Medians

Number of . NYS/DEC
Parameter Location Minimum | Median | Maximum EPAITV FDA Action Nen- - NY.S msc.
Level . . { Carcinogenic
Samples | Detacts Carcinogenic :
1990 '
US RM 147 4 3 0.49 0.57 0.87 0.07 25 3.0 2.3
TCDD
DS RM 147 4 4 2.7 3.7 7.9 0.07 25 3.0 2.3
US RM 147 4 4 2.1 2.55 4
TCDF
DS RM 147 4 4 13 17.5 30
US RM 147 4 4 0.21 1.7 3 0.07 25 3.0 — 273
TEC
DS RM 147 4 4 4.01 6.27 10.9 0.07 25 3.0 2.3
1991
“US RM 147 1 1 0.27 0.07 25 3.0 2.3
TCDD
DS RM 147 3 3 14 1.9 2.5 0.07 25 3.0 2.3
US RM 147 1 1 1.7
TCDF
DS RM 147 3 3 4.6 6.6 8.3
US RM 147 1 1 0.77 0.07 25 3.0 2.3
TEC
DS RM 147 3 3 2.18 3.04 3.85 0.07 25 3.0 2.3
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Conservation.
TCDD = 2,3,7,8 tetrachlorodibenzo-p-dioxin.
TCDF = 2,3,7,8 tetrachlorodibenzofuran. .
TEC = Toxic Equivalency Concentration (calculated form detected values).
US RM 147 = Upstream of rive mile 147 of the mainstem Willamette River.
DS RM 147 = Downstream of river mile 147 of the mainstem Willamette River.
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Table 37: Summary of Carp Results — TCDD,

TCDF, TEC Range & Medians

S ST Number of | pog | NYSIBEC | Loone o
“Loeation ¥ PLTE i | Minimum | Median | Maximum | EPAITV FD': z‘:‘;;‘“'," N | Ca"r::g’;?m
R "ot | Samples | Detects . Carcinogenic | - S
US RM 147 1 1 0.41 0.07 25 3.0 2.3
TCDD
DS RM 147 3 3 0.44 0.45 0.57 0.07 25 3.0 2.3
US RM 147 1 1 0.41
TCDF
DS RM 147 3 3 0.45 0.54 0.56
US RM 147 1 1 1.39 0.07 25 3.0 2.3
TEC
DS RM 147 3 3 0.78 0.93 1.02 0.07 25 3.0 2.3
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.

NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Conservation.
TCDD = 2,3,7,8 tetrachlorodibenzo-p-dioxin. ;
TCDF = 2,3,7,8 tetrachlorodibenzofuran.

TEC = Toxic Equivalency Concentration (calculated form detected values).
US RM 147 = Upstream of rive mile 147 of the mainstem Willamete River.
DS RM 147 = Downstream of river mile 147 of the mainstem Willamette River.
SA\WHS599.5A
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Table 38: Summary of Fish Tissue Results — Metal Analysis

Number of . NYS|DEC
Parameter Minimum | Median | Maximum | EPA/TV FOA Action Non- NY.S EDEC_ ,
Level N . { Carcinogenic
Samples | Detects Carcinogenic
Mainstem Willamette River — Carp Fish
Arsenic 18 1 0.100 0.00077
Cadmium 18 2 0.020 | 0.020 | 0.020 .
Chromium 18 i 0.040 54928*
Copper 18 ‘18 | 0.130 | 0.345 | 0.780
Lead 18 1 0.030
Mercury 18 i8 0.100 § 0.155 § 0.460 1 i
Zinc 18 18 4.850 | 8.620 | 16.280
Mainstem Willamette River — Squaw Fish
" Copper 4 4 0.170 | 0.240 | 0.310
Mercury 4 4 0.140 | 0.285 | 0.440 1 1
Zinc 4 4 | 4.650 | 5.520 | 7.680
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlift by New York State Department of Environmental Con-
servation.
* = Value for Chromium III.
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Table 39: Summary of Fish Tissue Results — Pesticide Analysis

Median values calculated from samples with detectable concentrations.

Units = mg/kg-wet weight.

Parameter Humber of Minimum | Median | Maximum | EPA/TV Fﬂiel‘\l::ion NY;(;'I?.EC- c:::;’:;iiic
Samples | Detects Carcinogenic
Mainstem Willamette River — 1988 — 1990
alpha-BHC 64 6 0.004 { 0.004 | 0.039 | 0.004
beta-BHC 64 4 | 0.002 | 0.00s | 0.006 | 0.007
delta-BHC 64 7 | 0.002 | 0.003 | 0.005 S
Lindane 64 4 0.002 | 0.018 | 0.045 0.1 0.1 0.51
Heptachlor 64 20 0.002 | 0.004 | 0.068 |} 0.003 0.3 0.2 0.21
Heptachlor Epoxide | 64 4 0.002 | 0.003 | 0.006 0.3 0.2 0.21
Endosuifan 1 56 6 0.002 | 0.003 | 0.148 | 42.93
Endosulfan Sulfate 56 3 0.002 | 0.019 | 0.026
Aldrin 64 4 0.003 | 0.012 | 0.103 ]0.00037 0.3 0.12 0.022
Dieldrin 64 8 0.002 | 0.005 | 0.352 {0.00036 0.3 0.12 0.022
Endrin 64 4 0.002 | 0.003 | 0.061 0.3 0.025
Endrin Aldehyde 58 3 0.025 | 0.088 | 0.109
LEGEND:

EPA/TY
NYS/DEC

I

]

Threshold values derived from USEPA water quality criteria.

Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
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APPENDIX A

SUMMARY:
SEDIMENT RESULTS BY RIVER

1 SEDIMENT ANALYTICAL
RESULTS

1.1 WILLAMETTE RIVER — RIVER
MILE 6

ediment samples collected at this station
in 1988 were analyzed for pesticides,
Arocolor PCBs, PAHs, inorganics, and

TOC.

1.1.1 Pesticide Analysis Results

Three pesticides were detected in the sample
collected at this station. p,p’ DDE, p,p’ DDD,
and p,p’ DDT were detected at concentrations of
0.0006, 0,035, and 0.0006 mg/kg-wet weight, re-
spectively, TOC was measured at a concentration
of 5100 mg/kg-wet weight. Pesticide detection
levels were 0.0006 mg/kg-wet weight with the
exception of methoxychior, chlordane, and
tocaphane which were 0.012, 0.012, and 0.18
mg/kg wet-weight, respectively (Appendix C).

1.1.2 PCB Analysis Results

Aroclor PCB 1260 was detected in the sample
collected at this station at a concentration of 0.35

mg/kg-wet weight. There were no other PCBs
detected in samples collected from this station
above the analytical detection levels for PCBs
(Appendix C).

1.1.3 PAH Analysis Resulis

Eleven PAHs were detected in the sample collected
from this station. The PAHs detected were phe-
nanthrene, anthracene, fluoranthene, benzo(a)
anthracene, chrysene, benzo(b)fluoranthene, benzo
(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-
cd)pyrene, dibenz(ah)anthracene, and benzo(ghi)
perylene. Phenathrene, anthracene, and fluoran-
thene were detected at concentrations of 10, 4, and
20 ‘mg/kg-wet weight, respectively. Benzo(a)
anthracene, chrysene, benzo(b)fluoranthene, and
benzo(k)anthracene, detected at concentration of 5,
6, 7 and 3 mg/kg-wet weight, respectively. Benzo
(a)pyrene, indeno{1,2,3-cd)pyrene, dibenz(ah)
anthracene, and benzo(ghi)perylene were detected
at concentrations of 6, 6, 10, and 9 mg/kg-wet
weight, respectively (Appendix C).

1.1.4 Inorganic Analysis Results

The six inorganic parameters tested for in this
sample were detected. These parameters were
detected at concentrations of 45.5 mg/kg-wet
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weight for arsenic, 0.9 mg/kg-wet weight for
cadmium, 43.2 mg/kg-wet weight for chromium,
47.5 mg/kg-wet weight for copper, 35.7 mg/kg-
wet weight for lead, 0.03 mg/kg-wet weight for
mercury, and 159 mg/kg-wet weight for zinc.
(Appendix C)

1.2  WILLAMETTE RIVER — RIVER
MILE 7

Sediment sampies were collected from this station
in 1988, 1989, and 1990. Two sampies collected
in 1988 and 1989 were analyzed for pesticides,
Aroclor PCBs, PAHs, inorganics, and TOC.
Three samples collected in 1990 were analyzed for
pesticides, co-planar PCBs, Aroclor PCBs, PAHs,
inorganics, and TOC. (Appendix C)

1.2.1 Pesticide Analysis Results

Five pesticides, Alpha-BHC, betaBHC, p,p’ DDE,
p,p’ DDD, and p,p’ DDT, were detected at this
station. Alpha-BHC was detected once, beta-BHC
was detected twice, p,p’ DDE and p,p’ DDT were
each detected three times, and p,p’ DDD was de-
tected six times.

Three pesticides, p,p’ DDE, p,p’ DDD, and p,p’
DDT, were detected in both samples collected in
1988. The samples had concentrations of 0.084
and 0.27 mg/kg-wet weight of p,p’ DDE, 0.49 and
1.4 mg/kg-wet weight of p,p’ DDD, and 0.16 and
0.021 mg/kg-wet weight p,p’ DDT. TOC values
for these samples were 4 19 O O and 29900 mg/
kg-wet weight. )

Three pesticides, p,p’ DDE, p,p’ DDD, and p,p’
DDT, were detected in the one sample collected in
1989. Concentrations of p,p’ DDE, p,p’ DDD,
and p,p’ DDT were 0.08 [j], 0.8 [j], and 1.64 [j]
mg/kg-wet weight, respectively. The *‘§"" indi-
cates that the value is an estimate. TOC values for
the samples collected in 1989 were 12000 mg/kg-
wet weight for the sample with detectable levels of
pesticides and 5000 mg/kg-wet weight for the other
sample.

Three pesticides, alpha-BHC, beta-BHC, and p,p’
'DDD, were detected in samples collected in 1990.

Alpha-BHC and beta-BHC were each detected once
and p,p’ DDD was detected three times. One
sample had concentrations of alpha-BHC, beta-
BHC, and p,p’ DDD at 0.006, 0.007, and 0.008
mg/kg-wet weight, respectively. The TOC value
for this sample was 6410 mg/kg-wet weight. The
other two samples had p,p’ DDD concentrations of
0.006 and 0.009 mg/kg-wet weight. TOC values
for these two samples were 8970 and 7040 mg/
kg-wet weight.

1988 detection levels were 0.006 and 0.003 mg/
kg-wet weight for the pesticides analyzed with the
exception of methoxychlor, chlordane, and toxa-
phene which were 0.012 mg/kg-wet weight, 0.012
mg/kg-wet weight, and 0.18 and 0.045 mg/kg-wet
weight, respectively. The 1989 detection levels
were 0.004 and 0.012 mg/kg-wet weight for the
pesticides analyzed with the exception of methoxy-
chlor and chlordane that were 0.012 mg/kg-wet
weight and toxaphene which was 0.045 and 0.36
mg/kg-wet weight. 1990 detection levels were
0.005 with the exception of chlordane and toxa-
phene that were 0.025 mg/kg-wet weight. (Appen-
dix C)

12.2 PCB Analysis Resulis

One PCB was detected in one sample of the seven
samples collected at this station. Aroclor PCB
1260 was detected in a 1988 sample at a concen-
tration of 0.05 mg/kg-wet weight. There were no
other PCBs detected in samples collected from this
station above the detection levels for the PCBs.
(Appendix C)

1.2.3 PAH Analysis Results

A total of twenty-two PAHs were detected in
samples collected at this station. PAHs were
detected at the following frequency: naphthalene
was detected in five of seven samples; azulene was
detected in one of three samples; acenapthylene
was detected in two of seven samples; acenaph-
thene was detected in four of seven samples;
dibenzofuran was detected in five of five samples;
fluorene was detected in five of seven samples;
dibenzothiophene was detected in two of three
samples; acridine was detected in one of three
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samples; phenanthrene was detected in seven of
seven samples; anthracene was detected in seven of
seven samples; fluoranthene was detected in seven
of seven samples; pyrene was detected in six of
seven samples; retene was detected in five of five
samples; benzo(a)anthracene was detected in seven
of seven samples; chrysene was detected in seven
of seven samples; benzo(b)fluoranthene was
detected in six of seven samples; benzo(k)fluoran-
thene was detected in six of seven samples;
perylene was detected in two of three samples;
benzo(a)pyrene was detected in four of seven
samples; indeno(1,2,3-cd)pyrene was detected in
three of seven samples; dibenz(ah)anthracene was
detected in two of seven samples; and benzo(ghi)
perylene was detected in three of seven samples.

Two sediment samples were collected at this
station in 1988. The detected concentrations of
PAHs in the 1988 samples were: phenanthrene at
0.9 and 800 mg/kg-wet weight; anthracene at 0.32
and 200 mg/kg-wet weight; fluoranthene at 2.6 and
900 mg/kg-wet weight; pyrene at 500 mg/kg-wet
weight; benzo(a) anthracene at 1.1 and 200 mg/kg-

wet weight; chrysene at 1.3 and 300 mg/kg-wet .

weight; benzo(b)fluoranthene at 1.6 and 300
mg/kg-wet weight; benzo(k)fluoranthene at 0.51
and 100 mg/kg-wet weight; benzo(a)pyrene at 1.7
and 300 mg/kg-wet weight; indeno(1,2,3-cd)pyrene
at 300 mg/kg-wet weight; debenz(ah)anthracene at

500 mg/kg-wet weight; and benzo(ghi)perylene at

200 mg/kg-wet weight.

Two sediment samples were collected at this
station in 1989. The detected concentrations of
PAHs in the 1989 samples were naphthalene at
0.324 [j] and 0.13 [j} mg/kg-wet weight; acenaph-
thylene at 0.0311 [j] mg/kg-wet weight; acenaph-
thene at 0.0718 [j] and 0.023 {j] mg/kg-wet
weight; dibenzofuran at 0.0345 [j] and 0.0246 [j]
mg/kg-wet weight; fluorene at 0.0645 [j] mg/kg-
wet weight; phenanthrene at 0.506 [j] and 0.0696
[j] mg/kg-wet weight; anthracene at 0.101 [j] and
0.0287 (i1 mg/kg-wet weight; fluoranthene at 0.88
and 0.134 [j] mg/kg-wet weight; pyrene at 0.788
and 0.11 [j] mg/kg-wet weight; retene at 0.662 and
0.0431 [j] mg/kg-wet weight; benzo(a)anthracene
at 0.23 [j] and 0.0372 {j] mg/kg-wet weight; chry-
sene at 0.345 and 0.0714 [j] mg/kg-wet weight;
benzo(b)fluoranthene at 0.168 [j] mg/kg-wet
weight; benzo(k)fluoranthene at 0.0206 [j] mg/kg-

wet weight; benzo(a)anthracene at 0.215 [j] mg/kg-
wet weight; indeno(1,2,3-cd)pyrene at 0.127 [j]
mg/kg-wet weight; and benzo(ghi)perylene at
0.208 [j]l mg/kg-wet weight.

Three sediment samples were collected at this
station in 1990. There were twenty-two PAHs
detected in these samples. The PAHs detected
were; naphthalene, azulene, acenephthylene, ace-
naphthene, debenzofuran, fluorene, dibenzothio-
phene, acridine, phenanthrene, anthracene, fluo-
ranthene, pyrene, retene, benzo{a)anthracene,
chrysene, benzo(b)fluoranthene, benzo(k)fluoran-
thene, perylene, benzo(a)pyrene, indeno(1,2,3-
cd)pyrene, dibenzo(ah)anthracene, and benzo{ghi)
perylene. (Appendix C)

1.2.4. Inmorganic Apalysis Results

Five of the six inorganic parameters tested for in
1988 were detected and all six parameters were
detected in 198%, The two samples collected in
1988 had inorganic concentrations of 18.6 and 54
mg/kg-wet weight for arsenic, 20.4 and 32.9
mg/kg-wet weight for chromium, 31.1 and 53.9
meg/kg-wet weight for copper, 33.9 and 25.2
mg/kg-wet weight for lead, 0.03 and 0.13 mg/kg-
wet weight for mercury, and 121 and 160 mg/kg-
wet weight for zinc. The two samples collected in
1989 had inorganics detected at concentrations of;
4.47 and 4.99 mg/kg-wet weight for arsenic, 0.07
[j1 and 0.16 [j] mg/kg-wet weight for cadmium, .
11.9 and 22 mg/kg-wet weight for chromium, 15.7
and 19.2 mg/kg-wet weight for copper, 19.0 [j]
and 23.5 [j] mg/kg-wet weight for lead, 0.034 and
0.087 mg/kg-wet weight for mercury, and 75.9 and
87.C mg/kg-wet weight for zinc. The cadmium
detection limit for the 1988 sample was 0.5 mg/kg-
wet weight. (Appendix C)

13  WILLAMETTE RIVER — RIVER
MILE 8

Sediments were collected at this station in 1988
and 1989; three samples were collected in 1988
and one sample was collected in 1989. Samples
collected in 1988 were analyzed for pesticides,
Aroclor PCBs, PAHs, and inorganics. Samples
collected in 1989 were analyzed for pesticides,
Aroclor PCBs, inorganics, and TOC. ‘
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Willamette River Toxics Study

1.3.1 Pesticide Analysis Resuits

Three pesticides, p,p’ DDE, p,p’ DDD, and p,p’
DDT, were detected in the 1989 samples. The
pesticides were detected at concentrations of 0.014
[j] mg/kg-wet weight for p,p’ DDE and 0.019 [j]
mg/kg-wet weight for p,p’ DDD and p,p’ DDT.
The TOC value for the sample collected in 1989
was 80000. Pesticide detection levels ranged from
0.008 to 0.04 mg/kg-wet weight with the exception
of methoxychlor and chlordane which ranged from
0.008 to 0.08 mg/kg-wet weight and toxaphene
which ranged from 0.225 to 0.6 mg/kg-wet weight.
(Appendix C)

1.3.2 PCB Analysis Results

One PCB was detected in one of four samples col-
lected from this station. Aroclor PCB 1260 was
detected in-a 1988 sample at a concentration of
0.26 mg/kg-wet weight. There were no other PCBs
detected in samples from this station above the ana-
lytical detection levels for the PCBs. (Appendix C)

1.3.3 PAH Analysis Resulis

The sample collected in 1988 from this station was
analyzed for PAHs, 17 were PAHs detected. They
were naphthalene, acenephthylene, acenaphthene,
dibenzofuran, fluorene, phenanthrene, anthracene,
fluoranthene, pyrene, retene, benzo(a)anthracene,
chrysene, benzo(b)fluoranthrene, benzo(k)fluoran-
thene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene,
dibenzo(ah)anthracene, and benzo(ghi)perylene.

PAH concentrations were detected at 0.22 [j] mg/
kg-wet weight for naphthalene, 0.0519 [j] mg/kg-
wet weight for acenaphthylene, 0.168 mg/kg-wet
weight for acenaphthene, 0.0796 mg/kg-wet weight
for dibenzofuran, 0.104 [j] mg/kg-wet weight for
fluorene, 0.754 mg/kg-wet weight for phenan-
threne, 0.1 [j] mg/kg-wet weight for anthracene,
1.14 mg/kg-wet weight for fluoranthene, 0.777
mg/kg-wet weight for pyrene, 0.852 mg/kg-wet
weight for retene, 0.31 {j] mg/kg-wet weight for
benzo(a)anthracene, 0.497 mg/kg-wet weight for
chrysene, 0.476 mg/kg-wet weight for benzo(b)
fluoranthene, 0.26 mg/kg-wet weight for benzo(k)
" fluoranthene, 0.369 [j] mg/kg-wet weight. for

benzo(a)pyrene, 0.273 mg/kg-wet weight for in-
deno(1,2,3-cd)pyrene, 0.187 {j] mg/kg-wet weight
for benzo(ah)anthraceme, 0.461 [j] mg/kg-wet
weight for benzo(ghi)perylene. There were no
other PAHs detected in samples from this station
above the analytical detection levels for PAHs.
(Appendix C)

134 Inorganic Analysis Results

Five of the six inorganic parameters were detected
in the three samples collected in 1988 at this sta-
tion. All six parameters were detected in the sin-
gle 1989 sample. The inorganic concentrations de-
tected in 1988 were 3.9, 4.6 and 14.5 mg/kg-wet
weight for arsenic; 31.1, 38.8, and 90.8 mg/kg-
wet weight for chromium; 89.1, 101, and 320 mg/
kg-wet weight for copper; 20.6, 30.5, and 151 mg/
kg-wet weight for lead; 0.106, 0.139, and 1.74
mg/kg-wet weight for mercury; and 231, 272, and
703 mg/kg-wet weight for zinc. The inorganic
concentrations detected in 1989 were 5.39 mg/kg-
wet weight for arsenic, 0.617 mg/kg-wet weight
for cadmium, 27.5 mg/kg-wet weight for chromi-
um, 197 mg/kg-wet weight for copper, 35.1 mg/
kg-wet weight for lead, 0.092 mg/kg-wet weight
for mercury, and 214 mg/kg-wet weight for zinc.
The cadmium detection level was 0.5 mg/kg-wet

weight for the samples collected in 1988. (Ap-

pendix C)

14  WILLAMETTE RIVER — RIVER
MILE 14

The one sample collected at this station in 1989
was analyzed for the pesticides: Aroclor PCBs,
PAHs, inorganics, and TOC (Appendix C).

1.4.1 Pesticide Analysis Results
No pesticides were detected in the sample collected
at this station above the analytical detection levels

for the pesticides (Appendix C). TOC was detect-
ed at a concentration of 2000 mg/kg-wet weight.

142 PCB Analysis Results

PCBs were not detected in the sample collected
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from this station above the analytical detection
levels for the PCBs. (Appendix C)

1.4.3 PAH Analysis Results

Five PAHs, naphthalene, phenanthrene, fluoran-
thene, pyrene, and retene, were detected in the
sample collected from this station. The concen-
trations detected were naphthalene at 0.0083 mg/
kg-wet weight, phenathrene at 0.0077 [j] mg/kg-
wet weight, fluoranthene at 0.0067 {j] mg/kg-wet
weight, pyrene at 0.0094 [j] mg/kg-wet weight,
and retene at 0.0444 [j] mg/kg-wet weight. There
were no other PAHs detected in samples collected
from this station above the analytical detection
levels for the PAHs. (Appendix C).

144 Inorganic Analysis Resuits

The six inorganic parameters tested for in this
sample were detected. The inorganic concen-
trations were 2.33 mg/kg-wet weight for arsenic,
0.092 [j] mg/kg-wet weight for cadmium, 18.9
mg/kg-wet weight for chromium, 14.6 mg/kg-wet
weight for copper, 12.4 mg/kg-wet weight for
lead, 0.033 mg/kg-wet weight for mercury, and
73.2 mg/kg-wet weight for zinc. (Appendix C)

1.5  WILLAMETTE RIVER — RIVER
MILE 16

The one sediment sample collected at this station in
1988 was analyzed for pesticides, Aroclor PCBs,
PAHS, inorganics, and TOC. (Appéndix C)

1.5.1 Pesticide Analysis Results

There were no pesticides detected in the sample
collected from this station above the analytical
detection levels for the pesticides. TOC was detected
at a concentration of 37900 mg/kg-wet weight.

1.5.2 PCB Analysis Results

PCBs were not detected in the sample collected
from this station at the detection levels indicated.
(Appendix C) ‘

153 PAH Analysis Results

There were eleven PAHs detected in the sediment
sample collected at this station. The PAHs were
detected at concentrations of 0.19 mg/kg-wet
weight for phenanthrene, 0.03 mg/kg-wet weight
for anthracene, 0.24 mg/kg-wet weight for

fluoranthene, 0.14 mg/kg-wet weight for pyrene,

0.05 mg/kg-wet weight for benzo{a)anthracene,
0.03 mg/kg-wet weight for chrysene, O0.15
mg/kg-wet weight for benzo(b)fluoranthene, 0.02
mg/kg-wet weight for benzo(k)fluoranthene, 0.05
mg/kg-wet weight for benzo(a)pyrene, 0.07
mg/kg-wet weight for indeno(1,2,3-cd)pyrene, and
0.16 mg/kg-wet weight for benzo(ghi)perylene.
There were no other PAHs detected in samples
from this station above the analytical detection
levels for the PAHs. (Appendix C)

15.4 Inorganic Analysis Results

Five of the six inorganic parameters tested were
detected in the sample collected from this station.
The inorganic concentrations were 14.8 mg/kg-wet
weight for arsenic, 25.3 mg/kg-wet weight for
chromium, 32.3 mg/kg-wet weight for copper,
22.8 mg/kg-wet weight for lead, 0.03 mg/kg-wet
weight for mercury, and 107 mg/kg-wet weight for
zinc. The detection limit for cadmium was 0.5
mg/kg-wet weight. (Appendix C)

1.6  WILLAMETTE RIVER — RIVER
MILE 18

The one sample collected at this station in 1989

was analyzed the for pesticides: Aroclor PCBs,
PAHs, inorganics, and TOC. (Appendix C)

1.6.1 Pesticide Analysis Results
No pesticides were detected in the sample collected
at this station above the analytical detection levels

for the pesticides. TOC was detected at a concen-
tration of 22000 mg/kg-wet weight. Appendix C)

1.6.2 PCB Analysis Results

PCBs were not detected in the sample collected
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Willamette River Toxics Study

from this station above the analytical detection
levels for the PCBs. (Appendix C)

1.6.3 PAH Analysis Results

There were nine PAHs detected in the sample
collected from this station. The PAHs were de-
tected at concentrations of 0.0297 {[j] mg/kg-wet
weight for naphthalene, 0.0256 {j] mg/kg-wet
weight for phenanthrene, 0.0559 [j] mg/kg-wet
weight for fluoranthene, 0.0677 [j] mg/kg-wet
weight for pyrene, 0.151 [j] mg/kg-wet weight for
retene, 0.0233 [§] mg/kg-wet weight for benzo{a)
anthracene, 0.043 [j] mg/kg-wet weight for chry-
ssene, 0.298 [j] mg/kg-wet weight for benzo(b)
fluoranthene, and 0.298 [j] mg/kg-wet weight for
benzo(k)fluoranthene. There were no other PAHs
detected in samples collected from this station

——above the analytical detection levels for the PAHs.

(Appendix C)

1.6.4 Inorganic Analysis Results

The six of the inorganic parameters analyzed for at
this station were detected. Inorganic concentra-
tions were 2.98 mg/kg-wet weight for arsenic,
0.13 [j] mg/kg-wet weight for cadmium, 26.7 mg/
kg-wet weight for chromium, 20.6 mg/kg-wet
weight for copper, 20 [j] mg/kg-wet weight for
lead, 0.030 mg/kg-wet weight for mercury, 72.3
mg/kg-wet weight for zinc. (Appendix C)

1.7  WILLAMETTE RIVER — RIVER
MILE 27

The two sediment samples, one in 1988 and the
other in 1989, collected at this station were
analyzed for the pesticides: Aroclor PCBs, PAHS,
inorganics, and TOC. (Appendix C)

1.7.1 Pesticide Analysis Results

Pesticides were not detected in samples collected
from this station above the analytical detection
levels for the pesticides. TOC was detected in the
sample collected in 1988 at a concentration of 6200
mg/kg-wet weight. The sample collected in 1989

was not analyzed for TOC. (Appendix C)

1.7.2 PCB Analysis Results

Two samples were analyzed for Aroclor PCBs.
PCBs were not detected in the samples collected
from this station above the amalytical detection
levels for the PCBs. (Appendix C)

1.7.3 PAH Analysi$ Resuits

Eleven PAHs were detected in samples collected
from this station. The PAHs detected at this station
were naphthalene, phenanthrene, anthracene, fluo-
ranthene, pyrene, retene, benzo(a)anthracene, chry-

- sene, benzo(b)fluoranthene, benzo(k)fluoranthene,

and benzo(a)pyrene.

The-sample collected in 1988 had eight PAHs de-
tected. These PAHs were detected at concentra-
tions of 0.04 mg/kg-wet weight for phenanthrene,
0.02 mg/kg-wet weight for anthracene, 0.06 mg/
kg-wet weight for fluoranthene, 0.03 mg/kg-wet
weight for benzo(a)anthracene, 0.03 [j] mg/kg-wet
weight for chrysene, 0.08 mg/kg-wet weight for
benzo(b)fluoranthene, 0.03 mg/kg-wet weight for
benzo(X)fluoranthene, and 0.07 mg/kg-wet weight
for benzo(a)pyrene. There were no other PAHs
detected in samples collected from this station
above the analytical detection levels for the PAHs

The sample collected in 1989 had seven PAHs de-
tected. These PAHs were detected at concentra-
tions of 0.0423 {j] mg/kg-wet weight for naphtha-
lene, 0.0412 {j] mg/kg-wet weight for phenan-
threne, 0.0854 [j] mg/kg-wet weight for fluoran-
thene, 0.074 [j] mg/kg-wet weight for pyrene, 0.29
[j]1 mg/kg-wet weight for retene, 0.0217 [i] mg/
kg-wet weight for benzo(a)anthracene, and 0.039
[i] mg/kg-wet weight for chrysene. There were no
other PAHs detected in samples collected from this
station above the analytical detection levels for th
PAHs. (Appendix C) : :

1.7.4 Inorganic Analysis Results

Four of six inorganic parameters were detected in
the sample collected in 1988 and all six parameters
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Willamette River Toxics Study

were detected in the sample collected in 1989. In-
organic concentrations for the sample collected in
1988 were 42.6 mg/kg-wet weight for arsenic, 26
mg/kg-wet weight for chromium, 28 mg/kg-wet
weight for copper, 5.7 mg/kg-wet weight for lead,
and 70.5 mg/kg-wet weight for zinc. The sample
collected in 1989 had inorganic concentrations of
3.73 -mg/kg-wet weight for arsenic, 0.19 {j] mg/
kg-wet weight for cadmium, 32.9 mg/kg-wet
weight for chromium, 25.6 mg/kg-wet weight for
copper, 8.5 [j] mg/kg-wet weight for lead, 0.034
mg/kg-wet weight for mercury, and 75.6 mg/kg-
wet weight for zinc. 1988 detection limits for
cadmium and mercury were 0.5 and 0.008 mg/kg-
wet weight, respectively. (Appendix C)

1.8  WILLAMETTE RIVER — RIVER
MILE 38

The two sediment samples collected at this station,
one in 1988 and the other in 1989, were analyzed
for pesticides, Aroclor PCBs, PAHs, inorganics,
and TOC.

1.8.1 Pesticide Analysis Results

Pesticides were not detected in samples collected
from this station above the analytical detection
levels for the pesticides. TOC was detected in the
1988 at a concentration of 6100 mg/kg-wet weight.
The 1989 sample was not analyzed for TOC. (Ap-
pendix C)

1.82 PCB Analysis Results

PCBs were not detected in the two samples col-
lected from this station above the analytical
detection levels for the PCBs. (Appendix C)

1.83 PAH Analysis Results

There were fourteen PAHs detected in samples col-
lected from this station. The PAHs detected were
naphthalene, acenaphthylene, acenaphthene, phen-
anthrene, anthracene, fluoranthene, pyrene, retene,
benzo(a)anthracene, chrysene, benzo(b)fluor-
anthene, benzo(k)fluoranthene, benzo(a)pyrene,
and-indeno(1,2,3-cd)pyrene.

The samples collected in 1988 had nine PAHs de-
tected at concentrations of 0.03 mg/kg-wet weight
for phenanthrene, 0.005 mg/kg-wet weight for
anthracene, 0.04 mg/kg-wet weight for fluoran-
thene, 0.008 mg/kg-wet weight for benzo(a)
anthracene, 0.006 [j] mg/kg-wet weight for
chrysene, 0.06 mg/kg-wet weight for benzo(b)
fluoranthene, 0.003 mg/kg-wet weight for benzo(k)
fluoranthene, 0.009 mg/kg-wet weight for benzo(a)
pyrene, and 0.01 [j] mg/kg-wet weight for indeno
(1,2,3-cd)pyrene. There were no other PAHs de-
tected in samples from this station above the
analytical detection levels for the PAHs.

The samples collected in 1989 had seven PAHs de-
tected at concentrations of 0.0539 [j] mg/kg-wet
weight for naphthalene, 0.0094 [j] mg/kg-wet
weight for acenaphthylene, 0.0053 [§] mg/kg-wet
weight for acenaphtheme, 0.0496 [j] mg/kg-wet
weight for phenanthrene, 0.0551 [j] mg/kg-wet
weight for fluoranthene, 0.0488 [j] mg/kg-wet
weight for pyrene, and 0.29 [j] mg/kg-wet weight
for retene. There were no other PAHs detected in
samples collected from this station above the analy-
tical detection levels for the PAHs. (Appendix C)

1.8.4 Inorganic Analysis Resulis

Four of six inorganic parameters were detected in
the sample collected in 1988 and all six parameters
were detected in the sample collected in 1989. The
1988 sample had inorganic concentrations detected
at 18 mg/kg-wet weight for arsenic, 20.6 mg/kg-
wet weight for chromium, 23.4 mg/kg-wet weight
for copper, 13.6 mg/kg-wet weight for lead, and
72.6 mg/kg-wet weight for zinc. The 1989 sample
had inorganic concentrations of; 2.62 mg/kg-wet
weight for arsenic, 0.19 {j] mg/kg-wet weight for
cadmium, 28.2 mg/kg-wet weight for chromium,
26 mg/kg-wet weight for copper, 11 [j] mg/kg-wet
weight for lead, 0.028 mg/kg-wet weight for
mercury, and 71.8 mg/kg-wet weight for zinc.
The 1988 detection limits for cadmium and mer-
cury were 0.5 and 0.008 mg/kg-wet weight, re-
spectively. (Appendix C) '

1.9 WILLAMETTE RIVER — RIVER
MILE 47

One sediment sample was collected from this
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Willamette River Toxics Study

station in 1989 and analyzed for pesticides,
Aroclor PCBs, PAHs, inorganics, and TOC.

1.9.1 Pesticide Analysis Results

Pesticides were not detected in the sample col-
lected from this station above the analytical
detection levels for the pesticides. TOC was
detected at a concentration of 29000 mg/kg-wet
weight. (Appendix C)

1.9.2 PCB Analysis Results

PCBs were not detected in the sample collected
from this station above the analytical detection
levels for the PCBs. (Appendix C)

-—1.9:3-—PAH Analysis Results

SevenPAHs, naphthalene, acenaphthylene, phenan-
threne, fluoranthene, pyrene, retene, and chrysene,
were detected in the sample collected from this
station. The detected PAH concentrations were
0.525 [j] mg/kg-wet weight for naphthalene,
0.0126 [i] mg/kg-wet weight for acenaphthylene,
0.0373 [j] mg/kg-wet weight for phenanthrene,
0.0381 [j] mg/kg-wet weight for fluoranthene,
0.048 [j] mg/kg-wet weight for pyrene, 0.632 [j]
mg/kg-wet weight for retene, and 0.0166 [j]
mg/kg-wet weight for chrysene, There were no
other PAHs detected in the sample from this sta-
tion above the analytical detection levels for the
PAHs. {Appendix C)

1.9.4 Inorganic Analysis Results

All six inorganic parameters were detected in the
sample collected from this station. Inorganic
concentrations were 2.97 mg/kg-wet weight for
arsenic, 0.12 [j] mg/kg-wet weight for cadmium,
28.5 mg/kg-wet weight for chromium, 23.7 mg/kg-
wet weight for copper, 13 [j] mg/kg-wet weight for
lead, 0.018 mg/kg-wet weight for mercury, and
63.8 mg/kg-wet weight for zinc. (Appendix C)

1.10  WILLAMETTE RIVER — RIVER
MILE 43

-~ One sediment sample was collected from- this

station in 1988 and analyzed for pesticides,
Aroclor PCBs, PAHs, inorganics, and TOC.

1.10.1 Pesticides Analysis Results

Pesticides were not detected in samples collected
from this station above the analytical detection lev-
els for the pesticides. TOC was detected at a concen-
tration of 18800 mg/kg-wet weight. (Appendix C)

1.10.2 PCB Analysis Results

PCBs were not detected in the sample collected
from this station above the analytical detection
levels for the PCBs. (Appendix C)

1.10.3 PAI{ 'An;}ysis Results

_Seven PAHs, phenanthrene, anthracene, fluoran-

thene, chrysene, benzo(b)fluoranthene, benzo(k)
fluoranthene, and benzo(a)pyrene, were detected in

-the sample collected from this station. PAHs were

detected at concentrations of 0.05 mg/kg-wet
weight for phenanthrene, 0.006 mg/kg-wet weight
for anthracene, 0.04 mg/kg-wet weight for fluo-
ranthene, 0.007 [j] mg/kg-wet weight for chrysene,
0.1 mg/kg-wet weight for benzo(b)fluoranthene,
0.003 mg/kg-wet weight for benzo(k)fluoranthene,
and 0.007 [j] mg/kg-wet weight for benzo(a)
pyrene. There were no other PAHs detected in
samples from this station above the analytical
detection levels for the PAHs. (Appendix C)

1.10.4 Inorganic Analysis Results

Four of six inorganic parameters were detected in
the sample collected at this station. Inorganic
concentrations were 19.7 mg/kg-wet weight for ar-
senic, 17.6 mg/kg-wet weight for chromium, 20.6
mg/kg-wet weight for copper, 11.1 mg/kg-wet
weight for lead, and 62.5 mg/kg-wet weight for
zinc. Detection levels for cadmium and mercury
were 0.5 and 0.008 mg/kg-wet weight, respec-
tively. (Appendix C) ’

1.11  WILLAMETTE RIVER — RIVER
MILE 52

One sediment sample was collected at this station
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in 1989 and analyzed for pesticides, Aroclor PCBs,
PAHs, inorganics, and TOC.

1.11.1 Pesticide Analysis Results

Pesticides were not detected in the sample col-
lected from this station above the analytical
detection levels for the pesticides. TOC was
detected at a concentration of 49000 mg/kg-wet
weight. (Appendix C)

1.11.2 PCB Analysis Results

PCBs were not detected in the sample collected
from this station above the analytical detection
levels for the PCBs. (Appendix C)

1.11.3 PAH Analysis Resulis

There were two PAHs detected in samples collect-
ed from this station. Pyrene and retene were de-
tected at concentrations of 0.048 [j] and 0.836 {j]
mg/kg-wet weight, respectively. There were no
other PAHs detected in samples from this station
above the analytical detection levels for the PAHs.
{(Appendix C)

1.11.4 Inorganic Analysis Results

All six inorganic parameters were detected in the
sample collected from this station. Inorganic con-
centrations were 3.16 mg/kg-wet weight for ar-
senic, 0.18 [j] mg/kg-wet weight for cadmium,
24.6 mg/kg-wet weight for chromium, 22.6 mg/kg-
wet weight for copper, 9.9 [j] mg/kg-wet weight
for lead, 0.034 mg/kg-wet weight for mercury, and
67.6 mg/kg-wet weight for zinc. (Appendix C)

1.12  WILLAMETTE RIVER — RIVER

MILE 74

Two sediment samples were collected at this
station in 1990 and analyzed for pesticides,
Aroclor PCBs, and PAHs.

1.12.1 Pesticide Analysis Results

Pesticides were not detected in the samples ana-

lyzed from this station above the analytical de-
tection levels for the pesticides. (Appendix C)

1.122 PCB Analysis Results

Both samples collected at this station were
analyzed for Aroclor PCBs. Aroclor PCR 1242
was detected at a concentration of 0.053 mg/kg-wet
weight in one sample collected from this station.
There were no other PCBs detected in samples
from this station above the analytical detection
levels for the PCBs. (Appendix C)

1.12.3 PAH Analysis Resulis

One of the two samples collected at this station had
detectable concentrations of PAHs. The PAHs
were detected at concentrations of 0.32 mg/kg-wet
weight for benzo(b)fluoranthene, 0.14 mg/kg-wet
weight for benzo(k)fluoranthene, 0.12 mg/kg-wet
weight for benzo{a)pyrene, and 0.11 mg/kg-wet
weight for benzo(ghi)perylene. There were no
other PAHSs detected in samples collected from this
station above the analytical detection levels for the
PAHs. (Appendix C)

1.13  WILLAMETTE RIVER — RIVER

MILE 131

The two sediment samples collected from this
station were analyzed for pesticides, ca-planar
PCBs, Aroclor PCBs, PAHs, metals, and TOC.

1.13.1 Pesticide Analysis Results

Pesticides were not detected in the samples col-
lected from this station above the analytical
detection levels for the pesticides. TOC was
detected at concentrations of 2960 and 1840 mg/
kg-wet weight. (Appendix C)

1.13.2 PCB Analysis Resuits

PCBs were not detected in the samples collected
from this station above the analytical detection
levels for the PCBs. (Appendix C)
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1.13.3 PAH Analysis Results

PAHs were not detected in samples collected from
this station above the analytical detection levels for
the PAHs. (Appendix C)

1.14 WILLAMETTE RIVER — RIVER
MILE 145

One sediment sample was collected from this
station in 1990 and analyzed for PCDDs, PCDFs,
and TOC.

1.14.1 PCDD/PCDF Analysis Results

Three PCDDs and three PCDFs were detected in
the sample collected from this station. The

__PCDDs ed_at_concentrations of 0.52

ng/kg-wet weight for 1,2,3,6,7,8 HxCDD, 6.7
ng/kg-wet weight for 1,2,3,4,6,7,8 HpCDD, and
49 ng/kg-wet weight for OCDD. The PCDFs were
detected at concentrations of 0.51 ng/kg-wet
weight for 2,3,4,6,7,8 HxCDF, 1.6 ng/kg-wet
weight for 1,2,3,4,6,7,8 HpCDF, and 4.4 ng/
kg-wet weight for OCDF. There were no other
PCDDs or PCDFs detected above the analytical
detection levels for the PCDD/PCDFs. TOC was
measured at a concentration of 7590 mg/kg-wet
weight. (Appendix C)

1.15  WILLAMETTE RIVER — RIVER
MILE 147

Three sediment samples were collected from this
station in 1990 and analyzed for pesticides, co-
planar PCBs, Aroclor PCBs, PAHs, inorganics,
and TOC. An additional sample was collected
bath in 1990 and 1991. These two samples were
analyzed for PCDDs, PCDFs, and TOC.

1.15.1 Pesticide Analysis Results

Pesticides were not detected in samples collected
from this station above the analytical detection
levels for the pesticides. TOC was detected at
concentrations of 1000, 2320, and 2560 mg/kg-wet
- weight. (Appendix C). . ;

1.15.2 PCB Analysis Results

PCBs were not detected in the samples collected
from this station above the analytical detection
levels for the PCBs. (Appendix C)

1153 PAH Analysis Results

PAHs were not detected in samples collected from
this station above the analytical detection levels for
the PAHs. (Appendix C)

1.15.4 PCDD/PCDF Analysis Results

All PCDDs and PCDFs were detected in the 1990
sample with the exception of two PCDFs, 2,3,7.8
TCDF and 1,2,3,7,8,9 HxCDF. The PCDD con-
centrations were: 0.42 ng/kg-wet weight for

.2,3,7,8 TCDD; 2 ng/kg-wet weight for 1,2,3,7,8

PeCDD; 3.8 ng/kg-wet weight for 1,2,3,4,7.8
HxCDD; 26 ng/kg-wet weight for 1,2,3,6,7,8
HxCDD; 8.2 ng/kg-wet weight for 1,2,3,7,8,9
HxCDD; 540 ng/kg-wet weight for 1,2,3,4,6,7,8
HpCDD; and 5600 ng/kg-wet weight for OCDD.
The PCDF concentrations were: 0.96 ng/kg-wet
weight for 1,2,3,7,8 PeCDF; 2.1 ng/kg-wet weight
for 2,3,4,7,8 PeCDF; 3.6 ng/kg-wet weight for 1,
2,3,4,7,8 HxCDF; 1.8 ng/kg-wet weight for 1,2,3,
6,7,8 HxCDF; 3.7 ng/kg-wet weight for 2,3,4,6,
7,8 HxCDF; 49 ng/kg-wet weight for 1,2,3.4.6,
7,8 HpCDF; 4.2 ng/kg-wet weight for 1,2,3,4,7,
8,9 HpCDF; and 210 ng/kg-wet weight for OCDF.

Three PCDDs and three PCDFs were detected in
the sample collected in 1991. The PCDD concen-
trations were: 0.71 ng/kg-wet weight for 1,2,3,
6,7,8 HxCDD; 9.4 ng/kg-wet weight for 1,2,3,
4,6,7,8 HpCDD: and 79 ng/kg-wet weight for
OCDD. The PCDF concentrations were: 0.46 ng/
kg-wet weight for 2,3,4,6,7,8 HxCDF; 2.3 ng/kg-
wet weight for 1,2,3,4,6,7,8 HpCDF; and 5.7
ng/kg-wet weight for OCDF. (Appendix C)

TOC values for 1990 and 1991 were 3200 and
7810 mg/kg-wet weight, respectively.

1.16 WILLAMETTE RIVER — RIVER
MILE 161

Three sediment samples were coilected from this
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station in 1990 and analyzed for pesticides, co-
planar PCBs, Aroclor PCBs, PAHs, PCDD/PCDF,
metals, and TOC.

1.16.1 Pesticide Analysis Results

Beta-BHC was detected in one sampie at a con-
centration of 0.008 mg/kg-wet weight in the sam-
ples collected at this station. There were no other
pesticides detected above the analytical detection
levels for the pesticides. TOC was detected at a
concentration of 8010 mg/kg-wet weight in the
sample with detectable beta-BHC. TOC values for
the other two samples were 3250 and 3910 mg/kg-
wet weight. (Appendix C)

1.162 PCB Analysis Results

PCBs were not detected in the samples collected
from this station above the analytical detection
levels for the PCBs. (Appendix C)

1.16.3 PAH Analysis Results

Retene was detected at a concentration of 0.09
mg/kg-wet weight in one sample collected from
this station. There were no other PAHs detected
in sampies collected from this station above the

analytical detection levels for the PAHs. (Appen-
dix C)

1.16.4 PCDD/PCDF Analysis Results

Four PCDDs and four PCDFs were detected in the
sample collected from this station. The four
PCDDs were detected at concentrations of: 1.6
ng/kg-wet weight for 1,2,3,6,7,8 HxCDD; 1.2 ng/
kg-wet weight for 1,2,3,7,8,9 HxCDD; 22 ng/kg-
wet weight for 1,2,3,4,6,7,8 HpCDD; and 130 ng/
kg-wet weight for OCDD. PCDFs were detected
at concentrations of 0.35 ng/kg-wet weight for 2,3,
4,7,8 PeCDF; 0.62 ng/kg-wet weight for 2,3,4,6,
7,8 HxCDF; 3.9 ng/kg-wet weight for 1,2,3,4,6,
7,8 HpCDF; and 9.1 ng/kg-wet weight for OCDF.
TOC was measured at a concentration of 13740
- mg/kg-wet weight.

1.17 MID-FORK WILLAMETTE RIVER —
RIVER MILE 8

Three sediment samples were collected from this
station in 1990 and analyzed for pesticides, planar
PCBs, Aroclor PCBs, PAHs, PCDD/PCDF, met-
als, and TOC.

1.17.1 Pesticide Analysis Results

Pesticides were not detected in samples collected
from this station at the detection levels indicated.
TOC was detected at concentrations of 1720, 5160,
and 6940 mg/kg-wet weight. (Appendix C)

1.172 PCB Analysis Results

PCBs were not detected in the samples collected
from this station above the analytical detection
levels for PCBs. (Appendix C)

1.17.3 PAH Analysis Results

Retene was detected at a concentration of 0.15 mg/
kg-wet weight in two samples collected from this
station. There were no other PAHs detected in
samples collected from this station above the ana-
lytical detection levels for the PAHs. (Appendix
&)

1.17.4 PCDD/PCDF Analysis Results

Six PCDDs and seven PCDFs were detected in the
sample collected from this station. The PCDDs
were detected at concentrations of: 0.68 ng/kg-wet
weight for 1,2,3,7,8 PeCDD; 1.1 ng/kg-wet weight
for 1,2,3,4,7,8 HxCDD; 3.1 ng/kg-wet weight for
1,2,3,6,7,8 HxCDD; 1.4 ng/kg-wet weight for 1,
2,3,7,8,9 HxCDD; 53 ng/kg-wet weight for 1,2,
3,4,6,7,8 HpCDD; and 450 ng/kg-wet weight for
OCDD. The PCDFs were detected at concentra-
tions of: 0.23 1,2,3,7,8 ng/kg-wet weight for
PeCDF; 0.58 ng/kg-wet weight for 2,3,4,7,8
PeCDF; 0.46 ng/kg-wet weight for 1,2,3,4,7,8
HxCDF; 0.26 ng/kg-wet weight for 1,2,3,6,7,8
HxCDF; 0.74 ng/kg-wet weight for 2,3,4,6,7,8
HxCDF; 6.8 ng/kg-wet weight for 1,2,3,4,6,7,8
HpCDF; and 22 ng/kg-wet weight for OCDF.
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TOC was detected at a concentration of 6200
mg/kg-wet weight (Appendix C).

1.18  WILLAMETTE RIVER
TRIBUTARIES

1.18.1 Johnson Creek

Four sediment samples, from each station located
at river mile 1.1, 5.8, 16.2, and 17.5, were
collected in 1991 from Johnson Creek. Samples
were analyzed for pesticides and Aroclor PCBs.

® Pesticide Analysis Results:

Four pesticides were detected in the samples

———collected from Johnson Creek. Endrin aldehyde
was detected once, p,p’ DDE and p,p’ DDD were
each detected three times, and p,p’ DDT was
detected four times.

Sediments collected at river mile 1.1 had one
pesticide detected, p,p’ DDT, at a concentration of
0.023 mg/kg-wet weight. Sediments collected at
river mile 5.8 had concentrations of p,p’ DDE at
0.018 mg/kg-wet weight, p,p’ DDD at 0.011 mg/
kg-wet weight, and p,p’ DDT at 0.075 mg/kg-wet
weight. Sediments collected at river mile 16.2 had
concentrations of endrin aldehyde at 0.045 mg/kg-
wet weight, p,p’ DDE at 0.13 mg/kg-wet weight,
p,p’ DDD at 0.069 mg/kg-wet weight, and p,p’
DDT at 0.51 mg/kg-wet weight. Sediments col-
lected at river mile 17.5 had concentrations of p,p’
DDE at 0.025 mg/kg-wet weight, p,p’ DDD at
0.014 mg/kg-wet weight, and p,p’ DDT at 0.067
mg/kg-wet weight. There were no other pesticides
detected above the analytical detection levels for
the pesticides. (Appendix C)

® PCB Analysis Results:

PCBs were not detected in samples collected from
this station above the analytical detection levels for
the PCBs. (Appendix C)

1.18.2 Tualatin River — River Mile 8

—~Two sediment samples were collected from. this

station, one in 1988 and the other in 1989. These
samples were analyzed for pesticides, Aroclor
PCBs, PAHs, and inorganics. TOC was measured
in the sample collected in 1989. (Appendix C)

® Pesticide Analysis Results:

Two pesticides were detected in samples collected
from this station; p,p” DDE and p,p’ DDD were
each detected once. The sample collected in 1988
had concentrations of p,p’ DDE at 0.006 mg/kg-
wet weight and p,p’ DDD at 0.003 {m] mg/kg-wet
weight. There were no other pesticides detected in
samples collected from this station above the de-
tection levels for the pesticides. The 1989 TOC
value was 21000 mg/kg-wet weight. (Appendix C)

® PCB Analysis Results:

PCBs were not detected in samples collected from
this station at the detection levels indicated
(Appendix C).

® PAH Analysis Results:

There were ten PAHs detected in samples collected
from this station. The PAHs detected were;
pheneathrene, anthracene, fluoranthene, pyrene,
retene, benzo(a)anthracene, chrysene, benzo(b)
fluoranthene, benzo(k)fluoranthene, dibenz(ah)
anthracene.

The sample collected in 1988 had PAH concen-

trations of 0.0402 [j] mg/kg-wet weight for.

phenanthrene, 0.132 [j] mg/kg-wet weight for
fluoranthene, 0.14 [j] mg/kg-wet weight for
pyrene, 0.122 [j] mg/kg-wet weight for retene,
0.0344 [j] mg/kg-wet weight for benzo(a)anthra
cene, and 0.0694 [j] mg/kg-wet weight for chry-
sene. There were no other PAHs detected in this
sample above the analytical detection levels for the
PAHSs.

The sample collected in 1989 had PAH concen-
trations of 0.099 [j] mg/kg-wet weight for
naphthalene, 0.0076 [j] mg/kg-wet weight for
anthracene, 0.099 [j] mg/kg-wet weight for
fluoranthene, 0.076 [j] mg/kg-wet weight for
pyrene, 0.025 {j] mg/kg-wet weight for chrysene,
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0.14 [j] mg/kg-wet weight for benzo(b)fluoran-
thene, 0.041 [j] mg/kg-wet weight for benzo(k)
fluoranthene, and 0.053 [j] mg/kg-wet weight for
dibenz(ah)anthracene. (Appendix C)

® [Inorganic Analysis Results:

All six inorganic parameters were detected in both
samples collected from this station. The 1988
sample had inorganic concentrations of 2.8 mg/
kg-wet weight for arsenic, 0.5 mg/kg-wet weight
for cadmium, 19.2 mg/kg-wet weight for chromi-
um, 30.5 mg/kg-wet weight for copper, 28 mg/kg-
wet weight for lead, 0.014 mg/kg-wet weight for
mercury, and 86.4 mg/kg-wet weight for zinc.
The 1989 sample had inorganic concentrations of
3.98 mg/kg-wet weight for arsenic, 0.54 mg/kg-
wet weight for cadmivm, 31.5 mg/kg-wet weight
for chromium, 21 mg/kg-wet weight for copper,
21.6 [j] mg/kg-wet weight for lead, 0.048 mg/
kg-wet weight for mercury, and 109 mg/kg-wet
weight for zinc. (Appendix C)

1.18.3 Fanno Creek — River Mile 2

Two sediment sampies were collected from this
station, one in 1988 and the other in 1989. The
samples were analyzed for pesticides, Aroclor
PCBs, PAHs, and inorganics.

® Pesticide Analysis Results:

Three pesticides were detected in the samples
collected from this station. p,p DDE, p,p’ DDD,
and p,p’ DDT were detected in the sample col-
lected in 1988. p,p’ DDE, p,p’ DDD, and p,p’
DDT were detected at concentrations of 0.006,
0.002 [m], and 0.002 [m] mg/kg-wet weight, re-
spectively. The “‘m’’ means that the analyte’s
presence is indicated but not quantified. There
were no other pesticides detected in samples col-
lected from this station above the analytical de-
tection levels for the pesticides. (Appendix C)

® PCB Analysis Results:

Both samples collected from this station were
analyzed for. PCBs. One PCB was detected in one
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sample. Aroclor PCB 1254 was detected in the
sample collected in 1989 at a concentration of
0.063 [j] mg/kg-wet weight. The ‘‘j*’ notation
indicates the value is an estimate. There were no
other PCRBs detected in samples collected from this
station above the analytical detection levels for the
PCBs. (Appendix C)

® PAH Analysis Results:

There were a total of twelve PAHs detected in the
samples collected from this station. The PAHs
detected were phenathrene, anthracene, fluoran-
thene, pyrene, retene, benzo(a)anthracene, chry-
sene, benzo(b)fluoranthene, benzo(k)fluoranthene,
benzo(a)pyrene, indeno(1,2,3-cd)pyrene, andbenzo
{ski)perylene.

There were eleven PAHs detected in the sample
collected in 1988. PAHs were detected at con-
ceatrations of 0.19 mg/kg-wet weight for phenan-
threne, 0.0043 mg/kg-wet weight for anthracene,
0.56 mg/kg-wet weight for fluoranthene, 0.8 mg/
kg-wet weight for pyrene,; 0.065 mg/kg-wet weight
for benzo(ajanthracene, 0.032 mg/kg-wet weight
for chrysene, 0.12 mg/kg-wet weight for benzo(b)
fluoranthene, 0.024 mg/kg-wet weight for benzo(k)
fluoranthene, 0.032 mg/kg-wet weight for benzo(a)
pyrene, 0.052 mg/kg-wet weight for indeno(1,2,3-
cd)pyrene, and 0.11 mg/kg-wet weight for benzo
(ski)perylene.

There was one PAH, retene, detected in the sam-
ples collected from this station in 1989 at a
concentration of 0.192 j mg/kg-wet. (Appendix C)

® Inorganic Analysis Results:

All six inorganic parameters were detected in both
samples collected from- this station. The 1988
sample had inorganic concentrations of 3.4 mg/
kg-wet weight for arsenic, 0.5 mg/kg-wet weight
for cadmium, 32.7 mg/kg-wet weight for chromi-
um, 47.8 mg/kg-wet weight for copper, 50.7 mg/
kg-wet weight for lead, 0.062 mg/kg-wet weight
for mercury, and 114 mg/kg-wet weight for zinc.
The 1989 sample had inorganic concentrations of
3.86 mg/kg-wet weight, 0.592 mg/kg-wet weight

. for cadmium, 21.2 mg/kg-wet weight for chromi-
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um, 17.7 mg/kg-wet weight for copper, 29.6 mg/
kg-wet weight for mercury, and 149 mg/kg-wet
weight for zinc. (Appendix C)

1.18.4 Beaverton Creek — River Mile 4

Two sediment samples were collected from this
station, one in 1988 and the other in 1989. The
samples were analyzed for pesticides, Aroclor
PCBs, PAHs, and inorganics.

® Pesticide Analysis Results:

Three pesticides were detected in the sampies coi-
lected from this station. Both samples collected
had detectable concentrations of p,p’ DDE, p,p’
DDD, and p,p’ DDT. The sample collected in
1988 had p,p’ DDE, p,p’ DDD, and p,p’ DDT
concentrations at 0.005, 0.016, and 0.002 mg/kg-
wet weight, respectively. The sample collected in
1989 had p,p’ DDE, p,p’ DDD, and p,p’ DDT
concentrations at 0.046 {j}, 0.28 [j1, and 0.034 [j]
mg/kg-wet weight, respectively. The *‘j’’ notation
indicates that the value is an estimate. There were
no other pesticides detected in samples collected
from this station above the analytical detection
levels for the pesticides. (Appendix C)

® PCB Analysis Results:

The two samples collected from this station were
analyzed for Aroclor PCBs. One PCB was detect-
ed one sample. Aroclor PCB 1260 was detected in
a sample collected in 1989 at a concentration of
0.36 mg/kg-wet weight. There were no other
PCBs detected in samples collected from this sta-
tion above the analytical detection levels for the
PCBs. (Appendix C)

® PAH Analysis Results:

There were a total of twelve PAHs detected in the
samples collected from this station. The PAHs de-
tected were naphthalene, phenanthrene, fluoran-
thene, pyrene, benzo(a)anthracene, chrysene, benzo
(b)fluoranthene, benzo(k)fluoranthene, benzo(a)
pyrene, indeno(1,2,3-cd)pyrene, dibenz(ah)anthra-
cene, and benzo(ski)perylene.

Eight PAHs were detected in the sample collected
in 1988. PAHs were detected at concentrations of
0.021 mg/kg-wet weight for phenanthrene, 0.044

~ mg/kg-wet weight for fluoranthene, 0.0096 [j]

mg/kg-wet weight for benzo(a)anthracene, 0.0096
[j] mg/kg-wet weight for chrysene, 0.054 mg/kg-
wet weight for benzo(b)fluoranthene, 0.012 mg/kg-
wet weight for benzo(X)fluoranthene, 0.017 mg/
kg-wet weight for benzo(a)pyrene, and 0.029 mg/
kg-wet weight for indeno(},2,3-cd)pyrene.

Nine PAHs were detected in the sample collected
in 1989. PAHs were detected at concentrations of
0.0357 [j] mg/kg-wet weight for naphthalene,

- 0.122 [j] mg/kg-wet weight for phenanthrene,

0.235 [j] mg/kg-wet weight for fluoranthene, 0.361
[j1 mg/kg-wet weight for pyrene, 0.06 [i] mg/
kg-wet weight for benzo{a)anthracene, 0.188 [j]
mg/kg-wet weight for chrysene, 0.224 [j] mg/

-kg-wet weight for indeno(1,2,3-cd)pyrene, 0.163

[j] mg/kg-wet weight for dibenz(ah)anthracene, and
0.274 [j] mg/kg-wet weight for benzo(ski)perylene.
(Appendix C) o

® JInorganic Analysis Results:

All six inorganic parameters were detected in both
samples collected from this station. The 1988
sample had inorganic concentrations of 3.1 mg/
kg-wet weight for arsenic, 0.5 mg/kg-wet weight
for cadmium, 32.7 mg/kg-wet weight for chromi-
um, 47.8 mg/kg-wet weight for copper, 50.7 mg/
kg-wet weight for lead, 0.062 mg/kg-wet weight
for mercury, and 114 mg/kg-wet weight for zinc.
The 1989 sample had inorganic concentrations of
8.77 mg/kg-wet weight for arsenic, 4.5 j mg/kg-
wet weight for cadmium, 186 mg/kg-wet weight
for chromium, 331 mg/kg-wet weight for copper,
283 mg/kg-wet weight for lead, 0.300 mg/kg-wet

.weight for mercury, and 398 mg/kg-wet weight for

zinc. (Appendix C)

1185 Yamhill River — River Mile 5

Two sediment samples were collected from this
station, one each in 1988 and 1985. The samples
were analyzed for pesticides, Aroclor PCBs,
PAHs, inorganics, and TOC. ' ’
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® Pesticide Analysis Results:

Pesticides were not detected in samples collected
from this station above the analytical detection
levels for the pesticides. TOC values in 1988 and
1989 were 41100 and 3000 mg/kg-wet weight, re-
spectively. (Appendix C)

® PCB Analysis Resulls:

PCBs were not detected in the samples collected
from this station above the analytical detection
levels for the PCBs. (Appendix C)

® PAH Analysis Results:

There were a total of ten PAHs detected in samples
collected from this station. The PAHs detected
were naphthalene, anthracene, fluoranthene,
pyrene, retene, benzo(a)anthracene, chrysene,
benzo(b)fluoranthene, benzo(k)fluoranthene, and
benzo(a)pyrene. (Appendix C)

Seven PAHs were detected in the sample collected
in 1988. PAHs were detected at concentrations of
0.001 [j] mg/kg-wet weight for anthracene, 0.02
mg/kg-wet weight for fluoranthene, 0.007 mg/kg-
wet weight for benzo(a)anthracene, 0.009 mg/kg-
wet weight for chrysene, 0.09 mg/kg-wet weight
for benzo(b)fluoranthene, 0.004 mg/kg-wet weight
for benzo(k)fluoranthene, and 0.009 mg/kg-wet
weight for benzo(a)pyrene. (Appendix C)

Three PAHs were detected in the sample collected
in 1989. PAHs were detected at concentrations of
0.028 [j] mg/kg-wet weight for fluoranthene,
0.0245 [j] mg/kg-wet weight for pyrene, and 0.414
mg/kg-wet weight for retene. (Appendix C)

® JInorganic Analysis Results:

Four of six inorganic parameters were detected in
the sample collected in 1988 and all six parameters
were detected in the 1989 sample. The 1988 sam-
ple had inorganic concentrations of 29.6 mg/kg-wet
weight for arsenic, 27.2 mg/kg-wet weight for
~chromium,- 39.4 mg/kg-wet weight for copper,
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17.1 mg/kg-wet weight for lead, and 87 mg/kg-wet
weight for zinc. The 1989 sample had inorganic
concentrations of 5.25 mg/kg-wet weight for
arsenic, 0.234 mg/kg-wet weight for cadmium,
29.8 mg/kg-wet weight for chromium, 25.8
mg/kg-wet weight for copper, 11 j mg/kg-wet
weight for lead, 0.018 mg/kg-wet weight for
mercury, and 80.3 mg/kg-wet weight for zinc.
The 1988 detection levels for cadmium and
mercury were 0.5 and 0.008 mg/kg-wet weight,
respectively. (Appendix C)

1.18.6 South Yamhill River — Drainage
Ditch

Two sediment samples were collected from drain-
age ditches receiving runoff from a wood treating
facility. The drainage ditches discharged into the
South Yamhill River. These samples were col-
lected in 1991 and analyzed for PCDDs and

PCDFs.

e PCDD/PCDF Analysis Results:

Seventeen PCDDs and PCDFs were detected in the
sample from Taylor Site 4 and fifteen PCDDs and
PCDFs were detected in the sample from Taylor
site §.

The concentration of PCDDs in the Taylor Site #4
sample was 66 ng/kg-wet weight for 2,3,7,8
TCDD; 180 ng/kg-wet weight for 1,2,3,7,8 PeCDD;
140 ng/kg-wet weight for 1, 2,3,4,7,8 HxCDD; 600
ng/kg-wet weight for 1,2,3,6,7,8 HxCDD; 230
ng/kg-wet weight for 1,2,3,7,8,9 HxCDD; 13000
ng/kg-wet weight for 1,2,3,4,6,7,8 HpCDD; and
100000 ng/kg-wet weight for OCDD. The PCDF
concentrations for this sample were 12 ng/kg-wet
weight for 2,3,7,8 TCDF; 34 ng/kg-wet weight for
1, 2,3,7,8 PeCDF; 56 ng/kg-wet weight for
2,3,4,7,8 PeCDF; 83 ng/kg-wet weight for 1,2,3,
4,7,8 HxCDF; 51 ng/kg-wet weight for 1,2,3,6,7,8
HxCDF; 98 ng/kg-wet weight for 2,3,4,6,7,8
HxCDF; 39 ng/kg-wet weight for 1,2,3,7,8,9
HxCDF; 1400 ng/kg-wet weight for 1,2,3,4,6,7,8
HpCDF; 560 ng/kg-wet weight for 1,2,3,4,7,8.9
HpCDF; and 3900 ng/kg-wet weight for OCDF. The
TOC value for this sample was 8300 mg/kg-wet
weight. (Appendix C)
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The concentration of PCDDs in the Taylor Site #5
sample was 23 ng/kg-wet weight for 2,3,7,8 TCDD;
82 ng/kg-wet weight for 1,2,3,7,8 PeCDD; 260
ng/kg-wet weight for 1,2,3,4,7,8 HxCDD; 1500
ng/kg-wet weight for 1,2,3,6,7,8 HxCDD; 550

ng/kg-wet weight for 1,2,3,7,8,9 HxCDD; 34000 .

ng/kg-wet weight for 1,2,3,4,6,7,8 HxCDD; and
280000 ng/kg-wet weight for OCDD. The PCDF
concentrations for this sample were 19 ng/kg-wet
weight for 2,3,7,8 TCDF; 65 ng/kg-wet weight for
1,2,3,7,8 PeCDF; 140 ng/kg-wet weight for 2,3,4,
7,8 PeCDF; 190 ng/kg-wet weight for 2,3,4,6,7,8
HxCDF; 100 ngrkg-wet weight for 1,2,3,7,8,9
HxCDF; 4200 ng/kg-wet weight for 1,2,3,4,6,7,8
HpCDF; 180 ng/kg-wet weight for 1,2,3,4,7,8,9
HpCDF; and 3600 ng/kg-wet weight for OQCDF.
The TOC value for this sample was 7900
mg/kg-wet weight. (Appendix C)

1.18.7 Conser Slough — River Mile 0.1

One sediment sample was collected at this station

in 1989 and analyzed for pesticides, Aroclor PCBs, -

PAHs, inorganics, and TOC.

® Pesticide Analysis Results:

Two pesticides were detected at this station; p,p’
DDE and p,p’DDT were detected at concentrations
of 0.014 [j] and 0.013 [j] mg/kg-wet weight, re-
spectively. The *'j°* notation indicates that the
value is an estimate. The TOC value was 19000
mg/kg-wet weight. There were no other pesticides
detected in samples from this station above the
analytical detection levels for the pesticides.
(Appendix C)

® PCB Analysis Results:

One PCB, 1254, was detected in the sample
collected from this station at a concentration of
0.49 [j] mg/kg-wet weight. There were no other
PCBs detected in samples collected from this
station above the analytical detection levels
indicated. (Appendix C)

® PAH Analysis Results:

The one sample collected at this station in 1989

had seven PAHs detected. The PAHs detected and
the concentrations were: naphthalene at 0.0443 {j]
mg/kg-wet weight, acenaphthene at 0.0093 {j] mg/
kg-wet weight, phenanthrene at 0.0954 [j] mg/kg-
wet weight, fluoranthene at 0.0865 [j] mg/kg-wet
weight, pyrene at 0.116 [j] mg/kg-wet weight, re-
tene at 0.106 [j] mg/kg-wet weight, and chrysene
at 0.0213 [j] mg/kg-wet weight. (Appendix C)

® Jnorganic Analysis Results:

All six inorganic parameters were detected in the
sample collected from this station. The inorganic
concentrations were 3.39 mg/kg-wet weight for
arsenic, 0.16 [j] mg/kg-wet weight for cadmium,
25.3 mg/kg-wet weight for chromium, 20.5 mg/kg-
wet weight for copper, 15 [j] mg/kg-wet weight for

lead, 0.065 mg/kg-wet weight for mercury, and - -

74.7 mg/kg-wet weight for zinc. (Appendix C)

1.18.8 Amazon Creek Drainage:

Three sediment sampies were collected in 1991
from drainage ditches receiving runoff from wood
treating facilities. These drainage ditches were in
the Amazon Creek/A3 Channel drainage areas.
The samples were analyzed for PCDDs and
PCDFs.

e PCDD/PCDF Analysis Results:

The McFarland Site #1 had seven PCDDs and five
PCDFs detected. The concentrations of PCDDs
were: 10 ng/kg-wet weight for 2,3,7,8 TCDD; 54
ng/kg-wet weight for 1,2,3,7,8 PeCDD; 93 ng/kg-
wet weight for 1,2,3,4,7,8 HxCDD; 300 ng/kg-wet
weight for 1,2,3,6,7,8 HxCDD; 170 nglkg-wet
weight for 1,2,3,7,8,9 HxCDD; 6300 ng/kg-wet
weight for 1,2,3,4,6,7,8 HpCDD; and 49000
ng/kg-wet weight for OCDD. The PCDF concen-
trations were: 26 ng/kg-wet weight for 2,3,4,7,8
PeCDF; 75 ng/kg-wet weight for 2,3,4,6,7,8
HxCDF; 1400 ng/kg-wet weight for 1,2,3,4,6,7,8
HpCDF; 77 ng/kg-wet weight for 1,2,3,4,7,8,9
HpCDF; and 3900 ng/kg-wet weight for OCDF.
The TOC value for this sample was 37000 mg/kg-
wet weight. (Appendix C)

- The McFarland Site #2 had seven PCDDs and
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seven PCDFs detected. The concentrations of
PCDDs were: 4.2 ng/kg-wet weight for 2,3,7,8
TCDD; 15 ng/kg-wet weight for 1,2,3,7,8
PeCDD; 18 ng/kg-wet weight for 1,2,3,4,7,8
HxCDD; 53 ng/kg-wet weight for 1,2,3,6,7,8
HxCDD; 21 ng/kg-wet weight for 1,2,3,7,8,9
HxCDD; 920 ng/kg-wet weight for 1,2,3,4,6,7,8
HpCDD; and 7800 ng/kg-wet weight for OCDD.
The PCDF concentrations were: 2.9 ng/kg-wet
weight for 1,2,3,7,8 PeCDF; 6.1 ng/kg-wet weight
for 2,3,4,7,8 PeCDF; 7.9 ng/kg-wet weight for
1,2,3,4,7,8 HxCDF; 7.7 ng/kg-wet weight for
1,2,3,6,7,8 HxCDF; 15 ng/kg-wet weight for
2,3,4,6,7,8 HxCDF; 170 ng/kg-wet weight for
1,2,3,4,6,7,8 HpCDF; and 770 ng/kg-wet weight
for/OCDF. The TOC value for this sample was
34600 mg/kg-wet weight. (Appendix C)

The Baxter Site #3 had seven PCDDs and ten

SAIWHS740.5 A

PCDFs detected. The concentrations of PCDDs
were: 43 ng/kg-wet weight for 2,3,7,8 TCDD;
480 ng/kg-wet weight for 1,2,3,7,8 PeCDD; 1400
ng/kg-wet weight for 1,2,3,4,7,8 HxCDD; 12000
ng/kg-wet weight for 1,2,3,6,7,8 HxCDD; 2700
ng/kg-wet weight for 1,2,3,7,8,9 HxCDD; 220000
ng/kg-wet weight for 1,2,3,4,6,7,8 HpCDD; and
1700000 ng/kg-wet weight for OCDD. The PCDF
concentrations were: 98 ng/kg-wet weight for
2,3,7,8 TCDF; 320 ng/kg-wet weight for 1,2,3,7,8
PeCDF; 740 ng/kg-wet weight for 2,3,4,7,8 PeCDF;
780 ng/kg-wet weight for 1,2,3,4,7,8 HxCDF; 650
ng/kg-wet weight for 1,2,3,6,7,8 HxCDF; 1100
ng/kg-wet weight for 2,3,4,6,7,8 HxCDF; 690
ng/kg-wet weight for 1,2,3,7,8,9 HxCDF; 16000
ng/kg-wet weight for 1,2,3,4,6,7,8 HpCDF; 620
ng/kg-wet weight for 1,2,3,4,7,8,9 HpCDF; and
33000 ng/kg-wet weight for OCDF. The TOC
value for this sample was 34400. (Appendix C)
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APPENDIX B

SUMMARY:
FisH TisSUE RESULTS

1  SUMMARY OF MAINSTEM
FISH TISSUE RESULTS BY
SPECIES

1.1  PESTICIDE ANALYSIS

ixty-six fish-tissue samples were col-
, lected from the mainstem Willamette Ri-

=2 ver for pesticide analysis: 34 samples
from carp, 19 from squawfish, 10 from cutthroat
trout, 2 from suckers, and 1 from bass.

Fifteen pesticides were detected in the samples
of carp (Table B-1). Three pesticides were
detected in greater than 20 percent of the
samples of carp. Heptachlor, p,p’ DDE, p,p’
DDD, and p,p’ DDT, which were detected in 27
percent, 79 percent, 53 percent, and 29 percent
of the samples, respectively. Median values
(calculated from detected values) for all carp
samples were less than 0.100 mg/kg wet weight
and maximum values were less than 0.500 mg/kg
wet weight, with the exception of methoxychlor,
which was detected at a concentration of 0.832
mg/kg wet weight.

Fish-tissue evaluation values are available for 12
of the 15 pesticides detected in the samples of
carp. The maximum value for one pesticide

(dieldrin) exceeded the FDA action level (Table
17). Maximum values for seven pesticides were
above the EPA/TV.

Twelve pesticides were detected in the samples
of squawfish (Table B-2). One pesticide, p,p’
DDE was detected in greater than 20 percent of
the squawfish samples. Median values (cal-
culated from detected values) for all samples
were less than 0.030 mg/kg-wet weight and
maximum values were less than 0.100 mg/kg-wet
weight (Table B-2).

Fish-tissue evaluation values are available for 9
of the 12 pesticides detected in the samples of
sqtiawfish (Table 17). Maximum values did not
exceed FDA action levels or wildlife evaluation
values but did exceed the EPA/TV for p,p’ DDE
and p,p’ DDD.

Nine pesticides were detected in samples of
cutthroat trout (Table B-3). The number of
pesticides detected in a given percent of the
samples were: 1 pesticide detected in 10 percent
of the samples; 3 in 20 percent; 3 in 30 percent;
1 in 40 percent; and 1 in 80 percent of the
samples analyzed. Median values (calculated
from detected values) were less than 0.020
mg/kg wet weight and maximum values were
less than 0.050 mg/kg wet weight (Table B-3).

o P e e

SA\WH5741.5

187

B-1




Willamette River Toxics Study

Fish-tissue evaluation values are available for 8 of
the 9 pesticides detected in the samples of cutthroat
trout (Table 17). Maximum values did not exceed
FDA action levels or wildlife evaluation values but
did exceed the EPA/TV for heptachlor, dieldrin,
p.p’ DDE, p,p’ DDD, and p,p’ DDT.

12  PCB ANALYSIS

Fish-tissue samples were collected for co-planar
PCB analysis (34 sampies) and Arochlor PCB anal-
ysis (66 samples) (Table B-4). Nine carp, 15
squawfish, and 10 cutthroat trout samples were
analyzed for co-planar PCBs. Thirty-four carp, 19
squawfish, 10 cutthroat trout, 2 suckers, and 1
bass were analyzed for Arochlor PCBs.

Three co-planar PCBs were detected in the samples
of carp: 2 co-planar PCBs were detected once
each and the third was detected twice. Three
Arochlor PCBs were detected in samples of carp
with none detected in greater than 20 percent of
the samples. Maximum PCB values were below
the FDA action level and above the EPA/TV
(Table B-5).

Two co-planar PCBs and one Arochlor PCB were
detected in samples of squawfish. Co-planar PCB
3,37,4,4’ was detected in 7 of 15 samples and co-
planar PCB 3,3".4,4’.5 was detected in 3 of 15
samples, Arochlor 1260 was detected in 9 of 19
samples. Maximum values were below the FDA
action level and above the EPA/TV (Table B-6).

Co-planar PCB 3,3°,4,4’ was detected in 2 of 10
samples of cutthroat trout. The median and
maximum value did not exceed 0.003 mg/kg wet
weight. The maximum value was below the FDA
action level and above the EPA/TV (Table B-7).

1.3  DIOXIN & FURAN ANALYSIS

Twelve whitefish and 4 carp samples collected
from the mainstem and tributaries of the Willa-
mette River were analyzed for dioxins and furans.

TCDD, TCDF, and TEC median values (calculated
from detected values) were 2.5, 5.6, and 3.02
= ng/kg-wet - weight, respectively. ~All detected

values for whitefish were above the EPA/TV and
below the FDA guidance value. The TCDD
median valué was below the NYS/DEC noncar-
cinogenic value and above the NYS/DEC car-
cinogenic value. The TEC median value was
above both NYS/DEC values (Table B-8).

TCDD and TCDF were detected in the four carp
samples collected from the mainstem Willamette
River. TCDD, TCDF, and TEC median values
{calculated from detected values} were 0.445,
0.495, and 0.975 ng/kg wet weight, respectively.
All detected values for carp were above the
EPA/TV and below the FDA guidance value. The
TCDD and TEC median values were above the
NYS/DEC wildlife values (Table B-9).

14  METALS ANALYSIS

A total of 25 fish-tissue samples were analyzed for
metals. Eighteen carp, 4 squawfish, 2 sucker, and
1 bass were analyzed for metals.

There were 7 metals detected in samples of carp
(Table B-10): arsenic, chromium, and lead were
each detected once, cadmium was detected twice,
and copper, mercury, and zinc were detected in all
eighteen samples. The median values (calculated
from detected vaiues) for copper, mercury, and
zinc were 0.345, 0.155, and 8.62 mg/kg wet
weight, respectively.

Fish-tissue evaluation values are available for 3 of
the 7 metals detected in the samples of carp (Table
16). The arsenic value was above the EPA/TV;
the chromium value was below the EPA/TV.
Median and maximum values for mercury were be-
low the EPA/TV and the FDA action level.

Three metals were detected in samples of squaw-
fish (Table B-11): Copper, mercury, and zinc
were detected in the four samples analyzed for
metals. Median values (calculated from detected
values) for copper, mercury, and zinc were 0.240,
0.285, and 5.52 mg/kg-wet weight, respectively.
Maximum values for copper, mercury, and zinc
were 0.310, 0.440, and 7.68 mg/kg wet weight,
respectively. .

Fish-tissue evaluation-values are available for one
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of the metals detected (Table 18): median and
maximum values for mercury were below the
EPA/TV and the FDA action levels.

2 SUMMARY OF FISH TISSUE
RESULTS BY RIVER MILE

2.1 PESTICIDE ANALYSIS
2.1.1 River Mile 7

leven fish-tissue samples were collected
-FY |l from the mainstem Willamette River at
L=—==1| river mile 7 and analyzed for pesticides; 7
pesticides were detected. Four pesticides were
detected in greater than 20 percent of the samples.
Heptachlor, p,p’ DDT, p,p’ DDD, and p,p’ DDE
were detected in 27 percent, 27 percent, 55
percent, and 64 percent of the samples (Table B-
12).

Evaluation values are available for 4 of the 7
pesticides detected at this station (Table 18).
Median values (calculated from detected values)
for 3 pesticides, p,p’ DDE, p,p’ DDD, and p,p’
DDT, were above the EPA/TV. Maximum and
median values were below the FDA action levels
and NYS/DEC values, respectively.

2.1.2 River Mile 28

Five fish-tissue samples were collected from the
mainstern Willamette River at river mile 28 and 14
pesticides were detected. p,p’ DDE, p,p’ DDD,
and p,p’ DDT were each detected in all 5 samples
(Table B-13).

Evaluation values are available for 10 of the 14
pesticides detected at this station (Table 18).
Median values (calculated from detected values)
for 6 pesticides (hepatchlor, hepatchlor epoxide,
dieldrin, p,p’ DDE, p,p’ DDD, and p,p’ DDT) ex-
ceeded the EPA/TV. The dieldrin median value
exceeded the NYS/DEC carcinogenic value. With
the exception of dieldrin, maximum values did not
exceed FDA action levels. :

2.1.3 River Mile 38

Four fish-tissue samples were collected from the
mainstem Willamette River at river mile 38 and
analyzed for pesticides; two pesticides, dieldrin
and p,p’ DDE, were each detected once. The de-
tected values for dieldrin and p,p’ DDE were each
above the EPA/TV and less than the FDA action
level and NYS/DEC values (Table B-14).

2.1.4 River Mile 48

Six fish-tissue samples were collected from the
mainstem Willamette River at river mile 48 and
analyzed for pesticides; 3 pesticides were detected.
Beta-BHC and methoxychlor were each detected
once and p,p’ DDE was detected four times (Table
B-15).

Evaluation values are available for 2 of the pesti-
cides detected. The median values were below the
EPA/TV and the NYS/DEC values. The maximum
values were below the FDA action level.

2.1.5 River Mile 74

Twelve fish-tissue samples were collected from the
mainstem Willamette River at river mile seventy-
four and analyzed for pesticides. There were 11
pesticides detected, with most pesticides detected
in less than 25 percent of the samples, with the
exception of p,p” DDD and p,p’ DDE, which were
detected in 42 percent and 83 percent, respectively
(Table B-16).

Evaluation values are available for 9 of the 12
pesticides detected at this station (Table 18).
Median values (calculated from detected values)
for 6 pesticides were above the EPA/TV: alpha-
BHC, heptachlor, aldrin, p,p’ DDE, p,p’ DDD,
and p,p’ DDT. Aldrin also exceeded the NYS/
DEC wildlife value. Maximum values did not ex-
ceed FDA action levels,

2.1.6 River Mile 131

There were nine samples collected from the main-
stem Willamette River at river mile 131 and ana-
tyzed for pesticides: 6 pesticides were detected.

SA\WHE741.5
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Four pesticides were detected once. p,p’ DDE was
detected five times and p,p’ DDD was detected twice
{Tabie B-17). There are evaluation values for four of
the detected pesticides (Table 18). Median values for
two of the pesticides, p,p’ DDE and p,p’ DDD were
above the EPA/TV. Median values and maximum
values did not exceed the NYS/DEC wildlife val-
ues and FDA action levels, respectively.

2.1.7 River Mile 147

There were eight samples collected from the main-
stem Willamette River at river mile 147 and
analyzed for pesticides: 13 pesticides were de-
tected. Seven of the pesticides were detected once
and three were detected twice. Endosuifan i, p,p’
DDE, and heptachlor were detected three, four,
and five times, respectively (Table B-18).

There are evaluation values for twelve of the
thirteen pesticides detected. Median values
(calculated from detected values) for seven
pesticides were above the EPA/TV. These pesti-
cides were; aldrin, dieldrin, p,p’ DDE, p,p’ DDD,
p.p’ DDT, chlordane, and toxaphene. Median
values did not exceed the NYS/DEC wildlife
values. Maximum values did not exceed the FDA
action levels.

2.1.8 River Mile 161

There were eight samples collected from the main-
stem Willamette River at river mile 161 and analyzed
for pesticides: 9 pesticides were detected. Six of the
pesticides were detected once. P,p’ DDE, dieldrin,
and heptachlor were each detected two, three, and
four times, respectively (Table B-19).

There are evaluation values for the eight pesticides
detected (Table 18). Median values (calculated
from detected values) for six pesticides were above
the EPA/TV. Median and maximum values did not
exceed the NYS/DEC wildlife values or the FDA
action levels, respectively.

2.1.9 Johnson Creek

There were sixteen samples collected from Johnson
Creek and analyzed for pesticides: 4 pesticides

were detected. Beta-BHC, p,p’ DDD and p,p’
DDT were each detected three, four, and eight
times, respectively. P,p” DDE was detected in all
sixteen samples (Table B-20).

There are evaluation values for three of the four
pesticides detected (Table 18). Median values
(calculated from detected values) for three
pesticides, p,p’ DDE, p,p’ DDD, and p,p’ DDT,
were above the EPA/TV. The maximum value for
one pesticide, p,p’ DDT, was above the NYS/DEC
wildlife value.- Maximum values were not above
the FDA action levels.

2.1.10 Conser Slough

There were five samples collected from Conser
Slough and analyzed for pesticides. Three
pesticides, dieldrin, endrin, and methoxychlor,
were each detected twice (Table B-21).

There are evaluation values for two of the detected
pesticides (Table 18). The median value (calcu-
lated from detected values) for dieldrin was above
the EPA/TV. Median and maximum values did not
exceed the NYS/DEC wildlife value or the FDA
action level, respectively.

2.1.11 Mid Fork Willamette River

There were six samples collected from the Mid
Fork Willamette River and analyzed for pesticides.
Two pesticides were detected, heptachlor twice and
endrin once (Table B-22).

There are evaluation values for both pesticides de-
tected. The median value (calculated from detect-
ed values) for heptachlor exceeded the EPA/TV.
Median and maximum values for heptachlor and
endrin did not exceed the NYS/DEC wildlife value
or the FDA action level, respectively (Table 18).

2.2  PCB ANALYSIS
2.2.1 River Mile 7

There were six co-planar PCB and twelve Arochlor
PCB samples collected from the mainstem Willa-
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mette River at river mile 7. There were three co-
planar and three Arochlor PCBs detected. The co-
planar PCBs and the number of times detected
were; 3,3’4,4° TCBP detected three times, 2,3,
34,4’ PeCBP detected once, and 3,3°4,4’5 PeCBP
detected twice. The Arochlor PCBs 1242 and 1254
each detected once and 1260 detected five times
(Table B-23).

Co-planar and Arochlor PCB median values (calcu-
lated from detected values) exceeded the EPA/TV.
Detected values for Arochlor 1242 and 1254 ex-
ceeded the NYS/DEC wildlife value. Maximum val-
ues did not exceed the FDA action levels (Table 18).

2.2.2 River Mile 27

There were four samples collected from the
mainstem Willamette River at river mile 27 and
analyzed for Arochlor PCBs. Two PCBs were de-
tected, Arochlor 1254 and 1260 were each detected
once at concentrations of 0.205 and 0.119 mg/kg-
wet weight, respectively (Table B-24).

The detected values were above the EPA/TV and
the NYS/DEC wildlife value but below the FDA
action level (Table 18).

22.3 River Mile 38

There were four samples collected from the
mainstem Willamette River at river mile 38 for
Arochlor PCB analysis. The PCB, Arochlor 1260
was detected once at a concentration of 0.015
mg/kg-wet weight (Table B-25).

The Arochlor 1260 detected concentration was
above the EPA/TV and below the NYS/DEC wild-
life value and FDA action level (Table 18).

2.2.4 River Mile 48

There were six samples cotlected from the main-
siem Willamette River at river mile 48 and
analyzed for Arochlor PCBs. Two Arochlor PCBs
were detected. Arochlor 1254 and 1260 were each
detected once at concentrations of 0.109 and 0.062
mg/kg-wet weight, respectively (Table B-26).

The concentrations of Arochlor 1254 and 1260
were above the EPA/TV and below the NYS/DEC
value and FDA action level (Table 18).

2.2.5 River Mile 74

There were six samples collected for co-planar
PCB and twelve samples collected for Arochlor
PCB analysis from the mainstem Willamette River
at river mile 74. Two PCBs were detected, co-
planar PCB 3,3’4,4’ TCBP and Arochlor 1260
with each detected three times (Table B-27).

The median values for 3,3’4,4° TCBP and Aro-
chlor 1260 were above the EPA/TV but below the
NYS/DEC wildlife value (Table 18). Maximum
values were below the FDA action level.

2.2.6 River Mile 131

There were six samples collected for co-planar and
Arochlor PCB analysis from the mainstem Willa-
mette River at river mile 131. One PCB was
detected, co-planar PCB 3,3°4,4° TCBP was de-
tected once at a concentration of 0.002 mg/kg-wet
weight (Table B-28). The detected concentration
was below the evaluation values (Table 18).

2.2.7 River Mile 147

Eight samples were collected for co-planar and
Arochlor PCB analysis from the mainstem Willa-
mette River at river mile 147. Two PCBs were
detected, co-planar PCB 3,3’4,4’ TCBP twice and
Arochlor 1260 once (Table B-29).

The median value for 3,3°4,4 TCBP and Arochlor
1260 was above the EPA/TV but below the NYS/
DEC wildlife value. Maximum values were below
the FDA action level (Table 18).

22.8 Mile 161

Eight samples were collected for co-planar and
Arochlor PCB analysis from the mainstem Willa-
mette River at river mile 161. Three PCBs were
detected, co-planar PCBs 3,3'4,4° TCBP and 3,

- 3'4,4°5 PeCBP and Arochlor 1260 were detected
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Willamette River Toxics Study

three, two and three times, respectively (Table B-
30).

Median values for the three PCBs detected were
above the EPA/TV and below the NYS/DEC wild-
life values. Maximum values were below the FDA
action levels (Table 18).

2.2.9 Conser Slough

Six samples were collected from Conser Slough
and analyzed for Arochlor PCBs. Arochlor 1242
was detected twice and 1254 was detected once
(Table B-31).

The median value for Arochlor 1242 and the de-
tected value for Arochlor 1254 were above the
EPA/TV and the NYS/DEC wildlife value. Maxi-
mum values. were_below the FDA action level
{Table 18).

2.2.10 Mid Fork Willamette

Six samples were collected from the Mid Fork
Willamette River at river mile 8 and analyzed for
co-planar and Arochlor PCBs. Co-planar PCBs
3,3'4,4* TCBP, 2,3,3’4,4" PeCBP, and 3,3'4,4°5
PeCBP were each detected four, three and two
times, respectively (Table B-32).

Median values for detected PCBs were above the
EPA/TV. 3,3'4,4’ TCBP and Arochlor 1260 me-
dian values were also above the NYS/DEC wildlife
value. Maximum values were not above the FDA
action level for PCBs (Table 18).

2.3  DIOXIN & FURAN ANALYSIS

Whitefish were collected in 1990 and 1991 up-
stream and downstream of river mile 147 of the
mainstem Willamette River. There were five sam-
ples collected upstream and seven samples col-
lected downstream. TCDD was detected in four of
the five samples collected upstream and all of the
samples collected downstream. TCDF was detect-
ed in all samples (Table B-33).

TCDD upstream and downstream median values
(calculated from detected values) were 0.53 and

2.7 ng/kg-wet weight, respectively. TCDF
upstream and downstream median values were 2.55
and 13.0 ng/kg-wet weight, respec:ively. The
TEC upstream and downstream median values
were 1.24 and 4.01 ng/kg-wet weight, respec-
tively. Maximum values for TCDD, TCDF and

TEC were lower upstream than downstream (Table -

B-33). Whitefish median and maximum values
were lower in samples collected in 1991 than in
samples collected in 1990. Upstream median
values were lower than downstream samples for
samples collected in both years (Table B-34).

All detected TCDD and TEC values were above
the EPA/TV and below the FDA guidance value.
The upstream TCDD median value was below and
the downstream median value was above the NYS/
DEC wildlife values. Upstream and downstream
TEC median values were above the NYS/DEC
wildlife values (Table 18).

There were four carp samples collected from the

mainstem Willamette River and analyzed for diox-
ins and furans. Concentrations of TCDD and
TCDF were generally lower in carp than whitefish
(Table B-35).

2.4  METALS ANALYSIS
2.4.1 River Mile 7

There were five samples collected from the
mainstem Willamette River at river mile 7 for
metals analysis. Five metals were detected.
Cadmium, copper, lead, mercury, and zinc were
detected one, five, one, five, and five times,
respectively (Table B-36).

One metal, mercury, has an evaluation value. The
EPA/TV and the FDA action level have a mercury
value of 1.0 mg/kg-wet weight (Table 18). Medi-
an and maximum values for mercury were not
above the FDA action level.

2.4.2 River Mile 27

There were four samples collected from the main-
stem Willamette River at river mile 27 and ana-
lyzed for metals. Three metals were detected.

B-6
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Willamette River Toxics Study
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Copper, mercury, and zinc were each detected in
four samples (Table B-37). Mercury maximum
values were below the FDA action level (Table
18).

2.4.3 River Mile 28

There were three samples collected from the
mainstem Willamette River at river mile 28 and
analyzed for metals. Five metals were detected.
Cadmium and chromium were each detected once
and copper, mercury, and zinc were each detected
three times (Table B-38). Mercury maximum
values were below the FDA action level of 1.0
mg/kg-wet weight and chromium values were be-
low the EPA/TV (Table 18).

2.4.4 River Mile 38

There were four samples collected from the main-
stem Willamette River at river mile 38 and ana-
lyzed for metals. Three metals were detected.
Copper, mercury, and zinc were each detected four
times (Table B-39). The maximum value for mer-
cury was below the FDA action level (Table 18).

2.4.5 River Mile 48

There were four samples collected from the
mainstem Willamette River at river mile 48 and
analyzed for metals. Four metals were detected.
Arsenic was detected once and copper, mercury,
and zinc were each detected four times (Table B-

40). The maximum value for mercury was below
the FDA action level (Table 18).

2.4.6 River Mile 74

There were three samples collected from the
mainstem Willamette River at river mile 74 and
analyzed for metals. There were three metals
detected. Copper, mercury, and zinc were each
detected three times (Table B-41). The maximum
value for mercury was below the FDA action level
{Table 18).

2.4.7 Johnson Creek

There were eight samples collected from Johnson
Creek and analyzed for metals. There were seven
metals detected. Chromium and lead were detected
five and six times, respectively. Barium, cad-
mium, copper, mercury, and zinc were each de-
tected eight times (Table B-42). The Mercury
maximum value was below the FDA action level
and the chromium maximum value was below the
EPA/TV (Table 18).

2.4.8 Conser Slough

There were five samples collected from Conser
Slough and analyzed for metals. There were three
metals detected. Copper, mercury, and zinc were
each detected five times (Table B-43). Mercury
maximum concentrations were below the FDA ac-
tion level (Table 18).
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Table B-1: Summary of Carp Results — Pesticide Analysis

LM | ioum | odian | Marimam | Epary | FOA Aetion | TS (] wsioee
| Samples | Detects | © . | . R o - Lovels . - Carcinogenic gaﬁ‘.n?ge’#m
Mainstem Willamette River
alpha-BHC 34 5 0.004 0.004 0.039 0.004
beta-BHC 34 2 0.003 0.005 0.006 0.007
delta-BHC 27 4 0.002 0.003 0.005
Lindane 34 4 0.002 0.018 0.045 0.1 0.1 0.51 -
Heptachior 34 9 0.002 0.005 0.068 0.003 0.3 0.2 0.21
Heptachlor Epoxide 34 2 0.002 0.005 0.006 0.3 0.2 0.21
Endosulfan 1 28 2 0.004 | 0.076 0.148 42.93
Endosulfan Sulfate 28 2 0.019 0.023 0.026
Aldrin 34 2 0.020 0.062 0.103 § 0.00037 0.3 0.12 0.022
Dieldrin 34 4 0.006 0.048 0.352 | 0.00036 0.3 0.12 0.022
Endrin 34 1 0.061 03 0.025
p,p’ DDE 34 27 0.004 0.032 0.266 0.0013 5 0.2 0.27
p.p’ DDD 34 18 0.004 | 0.016 0.144 | 0.0013 5 0.2 0.27
p.p’ DDT 34 10 0.005 0.012 0.216 0.0013 5 0.2 0.27
Methoxychlor 34 3 0.003 0.069 0.832
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria. ‘
NYS/DEC = Values derived for the protection of wildlife by New York State Deparmment of Environmental Con-
servation.
SA\WHS5569.5
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Table B-2: Summary of Squawfish Results — Pesticide Analysis

3o

AR Number of R St | b e | NYSIDEE | :
" Parameter . Minimum | Median | Maximum | EPAITV EDA Act:on i Rems } N‘{S IDEC.
ST - . . devels "1 " .- _ I Carcinogenic
e t .{ Samples | Dstects : e et o e e | Carcinogenic :
Mainstem Willamette River
alpha-BHC 19 1 0.004 0.004
beta-BHC 19 2 0.002 0.004 0.006 0.007
delta-BHC _ _ 64 1t | .| 0003_} . 4] -
-} — ---Heptachlor —19 1§ --0.002 —0003— 03 02 0.21
Endosulfan 1 16 1 4.002 42.93
Endosulfan Sulfate 16 i 0.002
Aldrin 19 1 0.004 0.00037 ) 0.3 0.12 0.022
p,p’ DDE 19 12 0.005 0.022 0.052 0.0013 5 0.2 0.027
p,p’ DDD 19 3 0.002 0.003 0.008 0.0013 5 0.2 0.27
Methoxychlor 19 1 0.004
Chlordane 19 1 0.025 0.0068 03 0.5 0.37
Toxaphene 16 1 0.025 0.0096 5
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
SA\WHS5570.5
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Table B-3: Summary of Carp and Cutthroat Trout Results — Pesticide Analysis

336

Number of R B : FOA | WYSIDEC | yygpeg
Parameter Species 3 Minimum | Median | Maximum ] EPAITV] Action Itlon- | carcinogenic
amples | Detects Levels | Carcinagenic
Mainstern Willamette River
alpha-BHC Carp 34 5 0.004 0.004 0.039 | 0.004
beta-BHC Carp 34 2 0.003 0.005 0.006 | 0.007
delta-BHC Carp 27 4 0.002 | 0.003 0.005
Lindane Carp 34 4 0.002 0.018 0.045 0.1 0.1 0.51
Heptachior Carp 34 9 0.002 0.005 0.068 | 0.003 03 0.2 0.21
Heptachlor Epoxide Carp 34 2 0.002 { 0.005 0.006 03 0.2 0.21
Er;dosulfan I Carp 28 2 0.004 0.076 0.148 42.93
Endosulfan Sulfate Carp 28 2 0.019 { 0.023 | 0.026
Aldrin Carp 34 2 | 0020 | o062 | o103 |O%N%) o3 0.12 0.022
Dieldrin Carp 34 4 | o006 | 0048 | oas2 [O%B| o3 0.12 0.022
Endrin Carp 34 1 0.061 0.3 0.025
p,p’ DDE Carp 34 27 0.004 Q.032 0.266 10.0013 5 Q2 0.27
p.p’ DD Carp 34 18 0.004 0.016 0.144 10.0013 5 0.2 0.27
p,p’ DDT Carp 34 10 0.005 0.012 0.216 ]0.0013 0.2 0.27
Methoxychlor Carp 34 3 0.003 | 0.069 | 0.832
delta-BHC Cut Throat 10 3 0.002 | 0.003 0.006
Heptachlor Cut Throat 10 g 0.002 | 0.004 0.008 | 0.003 0.3 0.2 0.21
Endosuifan I Cut Throat 10 3 0.002 | 0.002 0.003 | 42.93
Aldrin Cut Throat| 10 1 0.003 000031 03 0.12 0.022
Dieldrin Cut Throat| 10 4 | ooo2 | o002 | o003 |O0P) o3 0.12 0.022
Endrin Cut Throat 10 3 0.002 | 0.002 0.002 03 0.025
p.p’ DDE Cut Throat 10 2 0.006 0.018 0.023 }0.0013 5 0.2 0.27
p.p’ DDD Cut Throat 10 2 0.002 | 0.003 0.003 {0.0013 S 0.2 0.27
p.p’ DDT Cut Throat 10 2 0.005 | 0.006 | 0.007 {0.0013 5 0.2 0.27
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Conservation.
SA\WH5669.5 '




Table B-4: Summary of Fish Tissue Analyses Page 1 of 3

LEG

. « - | River |  Sample No.of | . - | Sample | Tissue - Co-Planer | Arocior _{ PCDD |
Rl‘yrer : Static?n © ¢ -Miles "} .- Date Samples | - Species Typs | Type qulmldes PCBs P(CBs _PA"S PCDF - Metals
1988 — 1991 Analytical Results

Jul 90 3 Squawfish s wh X X X X 0] (8]
Jul 90 3 Carp s ef X X X X 0 (]

-SP&S Bridge 7
Aug 89 3 Carp 5 ef X 0 X X 0 X
Aug 88 2 Carp s ef X 0 X 0 o X
Sep 89 1 Carp c ef X 0 X X 0 X

Kellogg Creek 18
Sep 89 Sucker € ef X 0 X X (o) X

Down Stream .

Oregon City Aug 88 1 Bass c ef X 0 X 0 0 X
2 Aug 88 2 Carp c ef X 0 x o] o X
Aug 88 1 Squawfish ¢ ef X 0 X (6] 0 X
Up Stream 28 Aug 89 3 Carp ] ef X 0 X X 0 X
Oregon City Aug 89 3 Carp 5 tvr X 0 X X 0 o}
Willamette Aug 89 1 Sucker c ef X 0 X X 0 X
Aug 89 1 Squawfish ¢ ef X 0 X X 0 X

Wilsonville 38
Aug 88 1 Carp c ef X 0] X 0 0 X
Aug 88 1 Squawfish c ef X 0 X 0 0 X
Aug 89 2 Carp s ‘ ef X 0 X X 0 X
Aug 89 2 Carp s Ivr X 0 X X 0 0

Newberg 48
Aug 88 1 Carp c ef X 0 X . 0 0 X
Aug 88 1 Squawfish c ef X 0 X 0 0] X
Jul 90 3 Squawfish s wb X X X X (o) 0
Jul 90 3 Carp 8 ef | X X X X (0] o)

Wheatland Ferry 74 -

. Aug 89 3 Carp s ef | X 0 X X 0 X
Aug 89 3 Carp ] Ivr " X 0 X X 0 o
Jul 90 3 Squawfish 5 wh X X X X 0 0

Corvallis 131
Jul 90 3 Carp ] ef | X X X X 0 0]
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Table B-4: Summary of Fish Tissue Analyses (Continued) Page 2 of 3
River Station :;xz: ‘ Sgr::: le S':zl‘p(ll:s Species S;;::;Ie T;sv;t;a Pesticides cn[;?;:er A;g;its)r PAls P:g:!:’ Metals
Sep 91 1 Carp c wb 0] o o o X (0]
11 Aug 91 1 Whitefish c ef 0 o 0 0 X o
Sep 91 1 Carp c wb 0 0] 0 (@) X 0]
Corvallis 143 Aug 91 1 Whitefish c ef o 0] 0 0 X ]
(Continued) Nov 90 1 Whitefish c ef 0 0 0 0 X o
Sep 91 1 Carp c whb 0o o) 0 o) X 0
145 Aug 91 1 Whitefish c ef 0O 0 0O 0O X 0
Nov 90 1 Whitefish c ef 0] (6] 0 (0] X 0
(ché',',?,',','ﬁi',}’) Nov 90 1 Whitefish | ¢ of 0 o 0 0 X 0
Jul 90 3 Squawfish s wb X X X X 0] 0]
Halsey 7 Jul 90 2 | CutTrow | s wh X X x | x| o o
Oct 90 3 Cut Trout s wb X X X X 0 0
Oct 91 | Carp c wb 0 0 O 0 X 0]
Aug 91 I Whitefish c ef 0] o} o 6] X 0]
Narrisburg 161 Jul 90 3 Squawfish s wh X X X X 0] 0]
Jul 90 2 Cut Trout s wh X X X X o 0
Oct 90 3 - Cut Trout ] wb X X X X 0] 0
Nov 90 1 Whitefish c ef 0 0 0 o] x 0
Vn&l’llll(lia r ‘::l'; Jul 90 3| Squawfish | s wb X X X X 0 0
8 Jul 90 3 Cut Trout s wh X X X X 0 (0]
Johnson Apr 91 8 Crayfish c ef X 0 X X (o) 0
Creek Apr 91 8 Crayfish c wb X 0 X X 0 0
Jasper
Tualatin 8 Jun 05 1 Sucker c ef X X X X 0] X
Yamhill S Jun 05 1 Sucker ¢ ef X X X X 0 X
Santiam 0.5 Aug 88 1 Squawfish c ef X X X 0 0] X
(S:I(())lllls:l: 0.1 Oct 89 1 Sucker ¢ ef X X x | x| o X
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Table B-4: Summary of Fish Tissue Aﬁalyses (Continued) Page 3 of 3

. . River Sample No. of . Sampla | Tissue - Co-Planer | Aroci P
R Stat . or cop |
fver atlon Miles Date Samples Species | Type Typa Pesticides PCBs PCBs PAHs PCDF Metals
Conser Oct 89 2 Squawfish c ef X X - X X 0 X
Slough i | 0.1 Aug 88 1 Bass [ ef X X X 0 0 X
i asper
(Continued) P Aug 88 ! Carp ¢ of X X X ) ) X
McKenzie 3 Nov 90 1 Whitefish c ef 0 0 0 0 X 0
LEGEND:
s = Single
¢ = Composite
X = Analyzed
O = Not Analyzed
wb = Whole Body
ef = Edible Fillet
lvr = Liver
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Table B-5: Summary of Carp Tissue Results — PCB Analysis

Units = mg/kg-wet weight.

Median values calculated from samples with detectable concentrations.

Parameter e o | Minimum | Median | Maximam | £PATTV anef;f"" NY;.::.EC. c:ﬁ:;f;iﬁic
Samples | Detects Carcinogenic
Mainstern Willamette River

3,3'4,4' TCBP 9 3 | 0002 | 0002 | 0.037
2,3,3'4,4’ PcCBP 9 1 0.006
3,3'4,4’5 PeCBP 9 1 0.021

Arochlor 1242 34 1 0.119

Archlor 1254 34 4 0.109 | 0.183 | 0.360

Arochior 1260 34 6 0.015 | 0.064 | 1.403 | 0.0025 2 0.11

LEGEND:

EPA/TV
NYS/DEC

Threshold values derived from USEPA water quality criteria.

Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

SA\WHS5572.5
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Table B-6: Summary of Squawfish Results — PCB Analysis

Median values calculated from samples with detectable concentrations.

Units = mg/kg-wet weight.

Number of . NYS/DEC
Parameter Minimum | Median | Maximum | EPA[TV FDA Action Non- NY.SIDEC.
Lavels . .1 Carcinogenic
Samples | Detects Carcinogenic
Mainstem Willametie River
3,3'4,4' TCBP 15 7 0.003 0.004 0.011
3,3’4,4’5 PeCBP 15 3 0.002 0.005 0.006
Arochlor 1260 19 9 0.026 0.046 0.209 0.0025 2 0.2 0.11
LEGEND:

EPA/TY
NYS/DEC

Threshold values derived from USEPA water quality criteria.
Values. derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
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[ 52
(@)
Pty




Table B-7: Summary of Cutthroat Trout Results: PCB Analysis

Number of ‘ . NYS/DEC
Parameter Minimum | Median | Maximom | epaiTy | FOR Action g o

. Lavels . .
Samples | Datects . Carcinogenic

NYS|DEC
Carcinogenic

Mainstem Willamette River

3,34,4" TCBP 10 2 0.003 0.003 0.003 00025 | 2 0.11

LEGEND:

Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.

EPA/TV
NYS/DEC

I

Threshold values derived from USEPA water quality criteria.
Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation. ’
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Table B-8: Summary of Whitefish Results — TCDD, TCDF,
TEC Range & Medians
Number of 4 NYSIDEC | wysjpee
Parameter | Location Minimum | Median | Maximem | EPA/TV | FDA Value Non- . .
. .| Carcinogenic
L Samples | Detects Carcinogenic
Mainstem Willamette River
TCDD 12 11 0.27 2.5 7.9 0.07 25 3.0 2.3
TCDF 12 12 1.7 | 5.6 30
TEC 12 12 0.21 3.02 10.9 0.07 25 3.0 2.3
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Deparunent of Environmental Con-
servation.
TCDD = 2,3,7,8 tetrachlorodibenzo-p-dioxin.
TCDF = 2,3,7,8 tetrachlorodibenzofuran.
TEC = Toxic Equivalency Concentration (calculated from detected values).

SA\WHS5575.5
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Table B-9: Summary of Carp Results — TCDD, TCDF, TEC Range & Medians

Number of ' ~| NYSIDEC | wyspEc
Parameter | Location Minimum | Median | Maximum | EPA/TV | FDA Value Non- ) .
. .| Carcinogenic
Samples | Detects Carcinogenic
Mainstem Willamette River
TCDD 4 4 | 041 | 0445 | 0.57 | 0.07 25 3.0 2.3
TCDF 4 4 0.41 0.495 0.56
TEC 4 4 0.78 0.975 1.39 0.07 25 3.0 2.3
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
TCDD = 2,3,7,8 tetrachlorodibenzo-p-dioxin.
TCDF = 2,3,7,8 terrachlorodibenzofuran. .
TEC = Toxic Equivalency Concentration (calculated form detected values).
SA\WHS576.5
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Table B-10: Summary of Carp Tissue Results — Metal Analysis

) . Number of : P NYS|DEC v
Parameter Minimum [ Median | Maximum | EPA[TV FDA Action . Nog- NY.S IDEC.
Level L . | Garcinogenic
Samgples | Detects - Carcinogenic
_ - |
Mainstem Willamette River
Arsenic 18 1 0.100 0.00077
Cadmium 18 2 | 0.020 | 0.020 | 0.020 -
Chromium 18 1 0.040 54928* -
Copper 18 i8 0.130 | 0.345 | 0.780
Lead 18 1 0.030 N
Mercury 18 18 | 0.100 | 0.155 | 0.460 1 1 L
Zinc 18 18 4.850 | 8.620 | 16.280Q
LEGEND: =
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TYV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Deparmment of Environmental Con-
servation.
* = Value for Chromium IIL.
SA\WHS5611.5
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Table B-11: Summary of Squaw Fish Tissue Results — Metal Analysis

Median values calculated from samples with detectable concentrations.

Units = mg/kg-wet weight.

Number of : T NYSIDEC o
Parameter _! Minimum | Median { Maximum { EPATV FDA Act‘mjn Non- | NYSIDEC.
: ] A Lavel - - N . i Carcinogenic
: Samples | Detects aE , Carcinogenic | - .
Mainstem Willamette River
Copper 4 4 0.170 | 0.240 | 0.310
Mercury 4 4 0.140 | 0.285 | 0.440 1 1
Zinc 4 4 4.650 | 5.520 7.680
LEGEND:

servation.

EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
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Table B-12: Summary of Fish Tissue Results

[ T
(4% ]
~J

Number of . . NYS/DEC
Parameter Minimum | Median | Maximum | EPA[TV FDA Action Non- NY.SIDEC.
s Level . . | Carcinogenic
amples | Detects B Carcinogenic |
Willamerte River — River Mile 7
alpha-BHC 11 1 0.004 0.004
Heptachlor 1 3 0.002 | 0.003 | 0.007 0.003 0.3 0.2 0.21
Endosulfan Sulfate 9 1 0.026
p,.p’ DDE 11 7 0.012 | 0.033 | 0.066 | 0.0013 5 0.2 0.27
p,p’ DDD i1 6 0.004 | 0.010 | 0.063 | 0.0013 5 0.2 0.27
p.p’ DDT 11 3 0.005 | 0.007 | 0.019 { 0.0013 5 0.2 0.27
Methoxychlor i1 1 0.003
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concenirations.
EPA/TV = Threshold values derived from USEPA water quality criteria. .
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation. ’
SA\WHS5577.5




Table B-13: Summary of Fish Tissue Results

NYS/DEC

]

Threshold values derived from USEPA water quality criteria.

Values derived for the protection of wildlife by New York State Depariment of Environmental Con-
servation. ‘

Parameter Number of Minimum Median Maximum | EPAJTV FD‘:‘:I:?M NY’.“S;:.EC- c::::‘ l:;iic
Samples | Detects Carcinogenic
Willamette River — River Mile 28
alpha-BHC 5 3 0.004 | 0.004 | 0.004 0.004
delta-BHC 5 0.002 | 0.003 | 0.005
Lindane 5 1 0.002 0.1 0.1 0.51
Heptachlor 5 2 0.002 | 0.005 | 0.007 0.003 0.3 0.2 0.21
Heptachlor Epoxide| 5 2 | 0.004 | 0.005 | 0.006 | 0.003 03 0.2 0.21
Endosuifan I 5 1 0.148 42.93 0.21
Endosulfan Sulfate 5 1 0.019
Dieldrin 5 3 0.01 0.086 | 0.352 }0.00036 0.3 0.12 '0.022
Endrin 5 1 0.061 0.3 0.025
Endrin Aldehyde 5 2 0.025 | 0.057 | 0.088
p,p’ DBE 5 5 0.061 | 0.102 | 0.266 | 0.0013 5 0.2 0.27
p,p’ DDD 5 5 0.020 | 0.050 | 0.144 | 0.0013 5 0.2 0.27
p.p’ DDT 5 5 0.010 | 0.016 | 0.216 | 0.0013 5 0.2 0.27
Methoxychlor 5 1 0.832
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV =

SA\WHS5578.5




Table B-14; Summary of Fish Tissue Results

Number of . NYS/DEC

Parameter Minimum | Median | Maximum | EPAITY | T00 ACtom § Cyon NYSIDEC
Leve! . . | Carcinogenic
Samples Detects CQfg;nogemc
Wiilamette River — River Mile 38
Dieldrin 4 1 0.006 0.00036 0.3 0.12 0.022
p,p’ DDE - 4 1 0.007 0.0013 5 0.2 0.27
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-|-
servation,
SA\WHS5579.5




Table B-15: Summary of Fish Tissue Results

Number of . NYSIDEC
Parameter Minimum | Median | Maximum | EpaTy | FDA Action | NYSIDEC
Lavel . . | Carcinogenic
Samples | Detects Carcinogenic
Willamette River — River Mile 48
beta-BHC 6 1 0.003 0.007
p.p’ DDE 6 4 0.005 | 0.011 0.063 | 0.0013 5 0.2 0.27
Methoxychlor 6 1 0.004
LEGEND:
~ Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

- SA\WH5580.5




Table B-16: Summary of Fish Tissue Results

Parameter 5 Humber of Minimum | Median | Maximum | EPA[TV FBt:’::ion HY;;?.EC. Calt;ii[;iiic
amples | Detects . Carcinogenic
Willamette River — River Mile 74
alpha-BHC 12 2 0.022 | 0.031 | 0.039 | 0.004
beta-BHC 12 1 0.006 0.007 I R
Lindane , ié T 3 {0002 | 0034 | _0.045 - 0.1 " 0.1 - 0.51
Heptachlor 12 3 0.002 | 0.014 | 0.031 0.003 0.3 0.2 0.21
Endosulfan I 12 1 0.004 42.93
Aldrin 12 2 0.020 | 0.062 | 0.103 |0.00037 0.3 0.12 0.022
Endrin Aldehyde 12 1 0.109
p.p’ DDE i2 10 0.007 | 0.024 | 0.073 | 0.0013 5 0.2 0.27
p,p’ DDD 12 5 0.004 | 0.012 | 0.055 | 0.0013 5 0.2 0.27
p.p’ DDT i2 i 0.010 0.0013 5 0.2 0.27
Methoxychilor 12 1 0.069
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectabie concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.

NYS/DEC

servation.

Values derived for the protection of wildlife by New York State Department of Environmental Con-

SA\WHS5581.5
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Table B-17: Summary of Fish Tissue Results

NYS/DEC

]

Parameter S Number of Minimum | Median | Maximum | EPA[TV FDL‘::?O" NYFSOI‘?.EC. Cah:‘:i?l,ongi?ﬁc
amples | Detects Carcinogenic
Willamette River — River Mile 131
beta-BHC 9 i 0.006 0.007
delta-BHC 7 1 0.003
Endosuifan I 7 i 0.002 42.93
Endosulfan Sulfate 7 1 0.002
p,p’ DDE .9 5 0.004 | 0.015 { 0.022 | 0.0013 5 0.2 0.27
p,p’ DDD 9 2 0.003 | 0.006 | 0.008 ; 0.0013 5 0.2 0.27
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.

Values derived for the protection of wildlife by New York State Departmenmt of Environmental Con-

SA\WHS5582.5




Table B-18: Summary of Fish Tissue Results

Parameter Homter o | st Median | Maximum | EPAITV mieﬁgi"" NY;;:-EB. c a“::;'f:eiic
Samples | Detects Carcinogenic
" Willametie River — River Mile 147
beta-BHC 8 l 0.002 0.007
delta-BHC 8 2 0.002 | 0.003 | 0.003
Heptachlor 8 5 0.002 | 0.003 0.005 0.003 0.3 0.2 0.21
Heptachlor Epoxide 8 | S 0.002 0.3 0.2 0.21
Endosulfan I 8 3 0.002 | 0.002 | 0.003 | 42.93
Aldrin 8 1 0.004 0.00037 0.3 0.12 0.022
Dieldrin 8 1 0.002 0.00036 03 0.12 0.022
Endrin 8 2 0.002 | 0.002 | 0.002 0.3 0.025
p,p’ DDE 8 4 0.006 | 0.025 | 0.044 | 0.0013 5 0.2 0.27
p,p’ DDD 8 2 0.002 | 0.002 | 0.002 | 0.0013 S 0.2 0.27
p,p’ DDT 8 1 0.005 0.0013 5 0.2 0.27
Chlordane 8 1 0.025 0.0068 0.3 0.5 0.37
Toxaphene 8 1 0.025 0.0096 5
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC =

Values derived for the prowection of wildlife by New York State Department of Environmental Con-
servation.

SA\WHS5583.5
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Table B-19: Summary of Fish Tissue Results

Number of . NYSIDEC
Parameter Minimum | Median | Maximum | EPA[TV FOA Action Non- NY.S!UEC.
Lavel . . | Carcinogenic
Sampies | Detects Carcinogenic
Willamette River — River Mile 161
delta-BHC 8 1 0.006
Heptachlor 8 4 0.003 | 0.006 | 0.008 0.003 0.3 0.2 0.21
Heptachlor Epoxide 8 1 0.002 0.3 0.2 0.21
Aldrin 8 1 0.003 0.00037 0.3 0.12 0.022
Dieldrin 8 3 0.002 | 0.002 | 0.003 | 0.0036 0.3 0.12 0.022
Endrin 8 1 0.002 0.3 0.025
p,p’ DDE 8 2 0.022 | 0.023 | 0.023 | 0.0013 5 0.2 0.27
p,p’ DDD 8 1 0.003 0.0013 5 0.2 0.27
p,p DDT 8 1 0.007 0.0013 5 0.2 0.27
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation. '
SAVWHS5584.5
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Table B-20: Summary of Fish Tissue Results

Number of . NYS/DEC
Parameter Minimum | Median | Maximum | EpA;Ty | DA Action Non- NYSIDEC
Leve! . . | Carcinogenic
Samples | Detects - Carcinogenic
Johnson Creek o ) B
beta-BHC 16 3 0.003 | 0.003 | 0.005 0.007
p.p’ DDE 16 16 0.005 | 0.014 | 0.160 | 0.0013 5 0.2 0.27
p.p’ DDD 16 4 0.003 | 0.005 | 0.048 | 0.0013 5 0.2 0.27
p,p’ DDT 16 8 0.004 | 0.018 | 0.220 | 0.0013 5 0.2 0.27
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV =

NYS/DEC

Threshold values derived from USEPA water guality criteria.

Values derived for the protection of wildlife by New York State Department

servation.

of Environmental Con-
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Table B-21: Summary of Fish Tissue Results

Number of . NYS/DEC
Parameter Minimum | Median | Maximum | EPA/TV FOA Action Non. ~ NYSIDEC—
Level . . | Carginogenic
Samples | Detects Carcinogenic
Conser Slough
Dieldrin 5 2 0.004 | 0.004 0.004 |0.00036 0.3 0.12 0.022
Endrin 5 2 0.004 | 0.004 0.004 0.3 0.025
Methoxychlor 5 5 0.003 | 0.003 | 0.003
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

SA\WH5585.5
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Table B-22: Summary of Fish Tissue Results

Number of . NYSIDEC
Parameter Minimum | Median | Maximum | EPA[TV FDAL A:;mn Non- CNY.SIDEC.
. Samples | Detects j — U DO N v Carcinogenic areinogenic

== "Mid Fork Willamette River — River Mile 8
Heptachlor 6 2 0.004 |} 0.006 | 0.007 0.003 0.3 0.2 0.21
Endrin 6 i 0.002 03 0.25
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
SA\WH5586.5
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Table B-23: Summary of Fish Tissue Results — PCB Analysis

Number of . NYS{DEC
Parametar Minimum | Median | Maximem | EPA[TV FDA Action Non- NY.S IDEC-
Level . . | Carcinogenic
Samples | Detscts S © | Carcinogenic |
Willamette River — River Mile 7 i
3,3’4,4> TCBP 6 3 0.007 | 0.011 0.037 | 0.0025 2 0.11
2,3,3°,4,4° PeCBP 6 1 0.006 0.0025 2 0.11
3,3’4,4’5 PeCBP 6 2 0.006 | 0.014 0.021 | 0.0025 2 0.11
Arochlor 1242 12 1 0.119 0.0025 2 0.11
Arochlor 1254 12 1 0.160 0.0025 2 0.11
Arochlor 1260 12 .5 0.044 | 0.096 1.403 | 0.0025 2 0.11
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
SA\WHS587.5




Table B-24: Summary of Fish Tissue Results — PCB Analysis

Number of . NYS|DEC :
Parameter Minimum | Median | Maximum | EPA[TV FDA Action Nen-—~ |- NY_S!DEQ;*
Samoles | Detects Level . . | Carcinogenic
p € Carcinogenic
Willamette River — River Mile 27
Arochlor 1254 4 1 0.205 0.0025 2 0.11
Arochlor 1260 4 1 0.119 0.0025 2 0.11
LEGEND:

Median values calculated from samples with detectable concentrations.

Units = mg/kg-wet weight.

EPA/TY
NYS/DEC

]

Threshold values derived from USEPA water quality criteria.
Values derived for the protection of wildlife by New York State Department
servation.

of Environmental Con-
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b

[y
D




Table B-25: Summary of Fish Tissue Results — PCB Analysis

Median values calculated from samples with detectable concentrations.

Units = mg/kg-wet weight.

’ Number of . : NYS/DEC )
Parameter Minimum | Median | Maximum | EPA[TV FOA Action Non- NY_S‘DEC_
Level ) . | Carcinogenic
Samples | Detects Carcinogenic
Willamette River — River Mile 38
Arochlor 1260 4 1 0.015 0.002s 2 o.11
LEGEND:

EPA/TV
NYS/DEC

I

Threshold values derived from USEPA water quality criteria.
Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation, '

SA\WHS589.5




Table B-26: Summary of Fish Tissue Results — PCB Analysis

Units = mg/kg-wet weight.

Median values calculated from samples with detectable concentrations.

Number of . NYSIDEC
Paramster Minimum | Median | Maximum | EPA[TV FDA Action Non- NY'SIDEC‘
Level . .| Carcinogenic
Samples | Detects Carcinogenic
Willamette River — River Mile 48 .
Arochlor 1254 6 1 0.109 0.0025 2 0.11
Arochlor 1260 6 1 0.062 0.0025 2 0.11
LEGEND:

EPA/TV
NYS/DEC

I

Threshold values derived from USEPA water quality criteria.

Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

SA\WHS590.5
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Table B-27: Summary of Fish Tissue Results — PCB Analysis

Numbes of : NYSIDEC '
Parameter Minimum | Median | Maximum | Eparry | FOA Aclion | Tyg ) NYSIOEC
Samples | Detects Carcinogenic J
Willamette River — River Mile 74
3,3’4,4° TCBP 6 3 0.002 { 0.003 { 0.005 | 0.0025 2 0.11
Arochlor 1260 12 3 0.026 | 0.035 | 0.058 | 0.0025 2 0.11
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

SA\WHS5591.5




Table B-28: Summary of Fish Tissue Results — PCB Analysis

Number of . NYS/DEC
Parameter Minimum } Median | Maximum § EPAITY FDA Action | Non- NY.S ’DEC.
: _ Level . . | Garcinogenic
Samples | Detscts Carcinogenic
Willamette River — River Mile 131
3,3’4,4’TCBP 6 1 0.002 0.0025 2 0.11
LEGEND:
. Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

SA\WHS5592.5
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Table B-29: Summary of Fish Tissue Results — PCB Analysis

Number of . NYS/DEC -
Parametar Minimum | Median | Maximum | EPA/TV FDA Action Non- NY.S ‘DEC.
Level ) . | Carcinogenic
Samples | Detects Carcinogenic
Willamette River — River Mile 147
3,3’4,4’ TCBP 38 2 0.003 | 0.003 0.003 | 0.0025 2 0.11
Arochlor 1260 8 1 0.028 0.0025 2 0.11
LEGEND:
Units = mg/kg-wet weight.

Median values calculated from samples with detectable concentrations.

EPA/TV = Threshold values derived from USEPA water quality criteria.

NYS/DEC

Values derived for the protection of wildlife by New York State Department of Environmental Con-

servation.

SAVWHS5593.5
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Table B-30: Summary of Fish Tissue Results — PCB Analysis

Number of ' .| NYs/DEC
Parameter Minimum | Median | Maximum | EPATV FDA Action NYSIDEC

Non- . .
Samples | Detects Levei Carcinagenic Carcinagenic

Willamette River — River Mile 161

3,3'4,4’ TCBP 3 3 0.003 } 0.003 | 0.004 | 0.0025 2 0.11

3,3’4,4’5 PeCBP 8 2 0.002 | 0.004 | 0.005 | 0.0025 2 0.11

Arochlor 1260 8 3 0.033 | 0.046 | 0.085 | 0.0025 2 0.11
LEGEND:

Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.

EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Deparmment of Environmental Con-
servation.
SA\WHS55%4.5
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Table B-31: Summary of Fish Tissue Results — PCB Analysis

SA\WH5595.5

Number of . NYSJDEC ‘
Parameter Minimum | Median | Maximum | EPA[TV FOA Action Non- NY.S IDEC_
Level . . | Carcinogenic
Samples | Detects Carcinogenic
Conser Slough
Arochlor 1242 5 2 0.025 | 0.234 | 0.242 | 0.0025 2 0.11
Arachlor 1260 8 1 0.132 0.0025 2 0.11
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations
EPA/TV = Threshold values derived from USEPA water quality criteria. _
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.




Table B-32: Summary of Fish Tissue Results — PCB Analysis

Number of . NYS|DEC
Parameter Minimum | Median | Maximum | EPA/TV FOA Action Non- NY.S }DEC.
Level A . | Carcinogenic
Samples | Detects Carcinogenic . —_— -
Mid Fork Willamette River — River Mile 8
3,34,4° TCBP 6 4 0.003 0.007 0.011 | 0.0025 2 0.11
2,3,3’4,4’ PeCBP 6 3 0.002 0.003 0.004 | 0.0025 2 0.11
3,3’4,4’5 PeCBP 6 2 0.004 0.006 0.007 | 0.0025 2 0.11
Arochlor 1260 6 3 0.074 | 0.112 0.131 | 0.0025 2 0.11

Median values calculated from samples with detectable concentrations.

LEGEND:

Units = mg/kg-wet weight.

EPA/TV

Threshold values derived from USEPA water quality criteria.

NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

SAYWHS596.5
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Table B-33: Summary of Whitefish Results — TCDD, TCDF, TEC Range & Medians

S w.| Number of FDA NYSIDEC NYS(DEC
Parameter Location Minimum | Median | Maximum | EPA[TY Guidance Non- L =
N .| Carcinogenic
-1 Samples | Detects Value Carcinogenic :
- -
1990 — 1991
US RM 147 5 4 0.27 0.53 0.87 0.07 25 3.0 2.3
TCDD
DS RM 147 7 7 1.4 2.7 7.9 0.07 Z5 3.0 2.3
US RM 147 5 5 1.7 2.55 4
TCDF
DS RM 147 7 7 4.6 13 22
US RM 147 5 5 0.21 1.24 3 0.07 25 3.0 23
TEC
DS RM 147 7 7 2.18 4.01 10.9 0.07 25 3.0 2.3
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Conservation.
TCDD = 2,3,7,8 tetrachlorodibenzo-p-dioxin.
TCDF = 2,3,7,8 tetrachlorodibenzofuran.
TEC = Toxic Equivalency Concentration (calculated form detected values).
US RM 147 = Upsweam of rive mile 147 of the mainstem Willametie River.
DS RM 147 = Downstream of river mile 147 of the mainstem Willamette River.
SA\WHS597.5
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Table B-34: Summary of Whitefish Results — TCDD, TCDF, TEC Range & Medians

Number of . NYSIDEC
Parameter Location Minimum | Median | Maximum | EPA/TV FDA Action Nan- NY.SIDEC.
Level . . | Carcinogenic
Samples | Detects Carcinogenic
1990
US RM 147 4 3 0.49 0.57 0.87 0.07 25 3.0 2.3
TCDD
DS RM 147 4 4 2.7 3.7 7.9 0.07 25 3.0 2.3
US RM 147 4 4 2.1 2.55 4
TCDF
DS RM 147 4 4 13 17.5 30
 ___ | USRM 147 4 4 0.21 1.7 3 0.07 25 3.0 23
TEC
DS RM 147 4 4 -} 4.01 6.27 10.9 0.07 25 3.0 2.3
1991
US RM 147 1 1 0.27 0.07 25 3.0 2.3
TCDD
DS RM 147 3 3 1.4 1.9 2.5 0.07 25 3.0 2.3
US RM 147 1 1 1.7
TCDF
DS RM 147 3 3 4.6 6.6 8.3
USRM 147 | 1 i 0.77 0.07 25 3.0 23
TEC .
DS RM 147 3 3 2.18 3.04 3.85 0.07 25 3.0 2.3
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Conservation.
TCDD = 2,3,7,8 tetrachlorodibenzo-p-dioxin.
TCDF = 2,3,7,8 tetrachlorodibenzofuran.
TEC = Toxic Equivalency Concentration (calculated form detected values).
US RM 147 = Upstream of rive mile 147 of the mainstem Willamette River.
DS RM 147 = Downstream of river mile 147 of the mainstem Willamette River.

SA\WHS5598.5




Table B-35: Summary of Carp Results — TCDD, TCDF, TEC Range & Medians

Number of .| NYS[DEC .
Parameter Location Minimum | Median | Maximum | EPA/TV FDA Action Non- NY.SIDEL‘-
Lavel .- . | Carcinogenic
Samples | Detects Carcinogenic _
 ————— - L
US RM 147 1 1 0.41 0.07 25 3.0 2.3
TCDD
DS RM 147 3 3 0.44 0.45 0.57 0.07 25 3.0 .23
US RM 147 1 1 0.41
TCDF
DS RM 147 3 3 0.45 0.54 0.56
US RM 147 1 1 1.39 0.07 25 3.0 2.3
TEC
DS RM 147 3 3 -0.78 0.93 1.2 0.07 25 3.0 2.3
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TY = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Conservation.
TCDD = 2,3,7,8 tetrachlorodibenzo-p-dioxin.
TCDF = 2,3,7,8 tetrachlorodibenzofuran.
TEC = Toxic Equivalency Concentration (calculated form detected values).
US RM 147 = Upstream of rive mile 147 of the mainstem Willamette River.
DS RM 147 = Downstream of river mile 147 of the mainstem Willamette River.
SA\WHS599.5
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Table B-36: Summary of Tissue Results — Metals Analysis

Number of . NYS/DEC
Parameter Minimum | Median | Maximum | EPA/TV FDA Action Nan- NY‘S’DEC_
Level N . | Carcinogenic
Samples | Detects Carcinegenic .
- Willamette River — River Mile 7 .
Cadmium 5 1 0.020
Copper 5 5 0.16 0.560 0.78
Lead 5 1 0.030
Mercury 5 5 0.11 | 0170 | 0.19 1 1
Zinc 5 5 8.13 10.150 12.47
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental
Conservation.

SA\WH5600.5

pes
¢
Wy




Table B-37: Summary of Tissue Results — Metals Analysis

Number of . NYS/DEC
Parameter Minimum | Median | Maximum EPAITV FDI-:et::mn Non-

Samples | Detects Carcinegenic

NYS{DEC
Carcinogenic

Willameite River — River Mile 27

Copper 4 4 0.13 0.195 0.24
Mercury 4 4 0.1 0.270 0.46 1 i
Zinc 4 4 4.85 5.390 7.28
LEGEND:

Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.

EPA/TV
NYS/DEC

Threshold values derived from USEPA water quality criteria.
Values derived for the protection of wildlife by New York State Department of Environmental
Conservation.
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Table B-38: Summary of Tissue Results — Metals Analysis

Number of . NYSIDEC
Paramater Minimum | Median | Maximum EPAMTV FBALET;’M Non- c Ntﬁ’figi c
Samples | Detects ® Carcinogenic areinog
- Willamette River — River Mile 28
Cadmium 3 1 0.02
Chromium 3 1 0.04 54928*
Copper 3 3 0.41 | 0420 | 0.54
Mercury 3 3 0.14 0.150 0.16 1 1
Zinc 3 3 6.7 10.480 14.56
LEGEND:
Unirs = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
* = Value for Chromium III.
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_Table B-39: Summary of Tissue Results — Metals Analysis

Number of . NYSIDEC
Parameter Minimum | Median | Maximum EPAITY FDA Action Non- NY,S IDEC,
Level X . | Carcinogenic
Samples | Detscts Carcinogenic

Willamette River — River Mile 38

Copper 4 4 0.19 | 0.220 0.31
Mercury 4 4 0.11 | 0.130 0.23 1 1
Zine 4 4 5.1 6.870 | 16.28
LEGEND:

Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.

EPA/TV
NYS/DEC

]

Threshold values derived from USEPA water quality criteria.

Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.

1
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Table B-40: Summary of Tissue Results — Metals Analysis

Number of . NYS/DEC
Parameter - — Minimum | Median | Maximum | EPAITY FDL‘;‘:"“ Non- cNYiS’DE:ﬁc
IR Samples | Detects Carcinogenic arcinog
Willamette River — River Mile 48
Arsenic 4 1 0.100
Copper 4 4 0.15 0.195 0.33
Mercury 4 4 0.1 0.180 0.44 1
Zinc 4 4 4.65 5.940 9.9
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
SA\WH5604.5
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Table B-41: Summary of Tissue Results — Metals Analysis

Units = mg/kg-wet weight.

Median values calculated from samples with detectable concentrations.

. eeen b o Number of , e | HYSIDEC | Lvermen.
"Parameter Minimum | Median | Maximum | . EPAITV FD.A Action ~ MNom- . | NY_SIDEC;
i N S0 . level _ -, | Carcinogenic
: .. 7.} Sampies | Detects ' : - - .{ Carcinagenic S
Willamette River — River Mile 74

Copper 3 3 Q.36 0.390 0.54

Mercury 3 3 0.12 0.120 0.2 1 1

Zinc 3 3 5.91 6.540 9.11

LEGEND:

EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
SA\WHS5605.5
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Table B-42: Summary of Tissue Results — Metals Analysis

Number of : NYS/DEC
Parameter Minimum | Median | Maximum | EPA/TV FDJ:BT::wn Non- C::f:i?\,nni?\ic
Samples | Detscts Carcinogenic g
Johnson Creek
Barium 8 3 2.37 4,645 7.22
Cadmium 8 8 0.02 0.02 0.06
Chromium 8 5 0.04 0.06 0.08 54928*
Copper 8 8 10.5 16.450 19.89
Lead 8 6 0.05 | 0.085 | 0.18
Mercury 8 8 0.03 0.090 0.14 1 1
Zinc 8 3 15.04 | 18.050 19.87 N
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
* = Value for Chromium III.
SA\WHS5606.5




Table B-43: Summary of Tissue Results — Metals Analysis

Number of . NYS/DEC
Parameter : Migimum | Madian | Maximum | EPA/TV FOA Action Non- m,s IDEC-
Level N . | Carcinogenic
Samples | Detects Carcinogenic
Conser Slough
Copper 5 5 0.17 0.280 0.36
Mercury 5 5 0.08 0.280 0.49 { 1
Zinc 5 5 4,73 5.570 6.33
LEGEND:
Units = mg/kg-wet weight.
Median values calculated from samples with detectable concentrations.
EPA/TV = Threshold values derived from USEPA water quality criteria.
NYS/DEC = Values derived for the protection of wildlife by New York State Department of Environmental Con-
servation.
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Summary: Sediment Metals Analyses

u
J

n

Material was analyzed for but not detected.
Estimated value; value not accurate,

. Metals (mglkg)
River Station River Mile | Date Total Total Total Total Total | Total | Total
Arsenic Cadmium | Chromium Copper Lead |Mercury{ Zinc
0000000 R e AR
1988 — 1989 Analytical Results

- St. John's Bridge 2> 6 10-Aug-88 45.5 0.9 43,2 47.5 35.7 0.03 159

5., | 7North | 26-0c1-890 | 4.47 0.07j 11.9 15.7 19 | 0034 | 75.9

SP&S Bridge ‘ 7 South 26-Oct-89 4.99 0.16j 22 19.2 23.5 0.087 87

15-Aug-88 18.6 0.5u 20.4 31.1 33.9 0.03 121

Doane Lake _ ./ 7 10-Aug-88 54 0.5u 32.9 53.9 25.2 0.13 160

t) 8 26-Oct-89 5.39 0.617 27.5 197 35.1 0.092 214

N) S-wan Island 3 | 8,1A 26-Jan-88 39 0.5u 31.1 89.1 20.6 0.106 231

“ 8,1B 26-Jan-88 4.6 0.5u 38.8 101 30.5 0.139 272

. 8,2A 26-Jan-88 14.5 0.5u 90.8 320 151 1.74 703

Willamette Ross Island 14 26-0Oct-89 2.33. 0.092j 18.9 14.6 12.4 0.033 73.2 .

Sellwood Bridge 16 15-Aug-88 14.8 0.5u 25.3 32.3 22.8 0.03 107

Johnson Creek 18 26-Oct-89 2.98 0.13j 26.7 20.6 20j 0.03 72.3
. 25-Oct-89 3.73 0.19j 32.9 25.6 8.5j 0.034 75.6

| | DS Oregon Ciy 21 10-Aug-88 | 42.6 0.5u 26 28 57 | 0.008u| 70.5

Wilsonville 38 04-Oct-89 2.62 0.19j 28.2 26 11j 0.028 71.8
- 15-Aug-88 18 0.5u 20.6 23.4 13.6 0.008u 72.6
O Newberg Pool 47 25-Oct-89 2.97 0.12j 28.5 23.7 13j 0.018 63.8

N Newberg 48 15-Aug-88 19.7 0.5u 17.6 20.6 11.1 0.008u 62.5
US Newberg Pool 52 25-Oct-89 3.16 0.18j 24.6 22.6 9.9j 0.034 67.6
I’ BL Mouth of North 1 26-Oct-89 4.41 0.285 14.9 7.99 16§ 0.031 69.4

Columbia Slongh Slough 15-Aug-88 21.2 1.4 38.9 44.7 60 0.05 187
Dump Road 2 15-Aug-88 - 13 . 0.5 19.4 19.5 52.6 0.05 142

Ay Denver Avenue 3 15-Aug-88 26.6 2.1 61.4 65.8 118 0.1 324

. ) . 27-Oct-89 3.98 0.54 31.5 21 21.6j 0.048 109
Tualatin 3 Tualatin 8 14-Nov-88 | 2.8 0.5 19.2 30.5 28 | 0.014 | 86.4
Fanno Creek _ 2 15-Nov-89 3.86 0.592 21.2 17‘.‘7., 29,6»\ 0.041 149
09-Nov-88 3.4 0.5 22.2 19.4 36 | 0.015 148

Beaverton Creek _ 4 15-Nov-89 8.71 4.5] 186 331 283 0.3 398
L 09-Nov-88 3.1 0.5 32.7 47.8 50.7 0.062 114

Yamhill NS _ 5 27-0ct-89 5.25 0.234 29.8 25.8 1j 0.018 80.3

W 15-Aug-88 29.6 0.5u 27.2 39.4 17.1 0.008u 87

Conser Slough |, — 0.1 05-Oct-89 3.39 0.16j 25.3 20.5 15§ 0.065 74.7

LEGEND:

SAVWII5566.5 (03/94)
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Summary: Sediment Pesticide Analyses (Continued) Page 2 of 3
Chemleals
1 : ;
Rlver Statlon ::;l.,' S;Tr:. - o o & - ; -E g‘ i . . ;:
ig | Zw{ s 1 ‘ga éa -g'=]=‘~a~a.i.a§a§a§a SERI R I
BB B B HEBHBIBIRIB BT
”"""'g::"?""' 52 |250c09 | 0.008u | 0.000y | 0.008u | 0.008u [0.0084 ]| 0.008s |0.0080]0.008u | 0.008 | 0.0080 | 0.0080 | 0.0084 ] 0.008u | 0.008 | 0.008u] 0.008u § 0.0084 | 0.0084 | 0.24u { 3000
Wheatiand Ferty | 74| 28 Aug 90 |0.000254]0.00025¢0.00025.]0.000254]0.00054{0.0002500.00254]0.00254]0.0025u[0,0025:0.0025]0.0025u[0.00254]0.00264[0.00254[0.0025] 5.00u [0.00254[0.00650
i 0.0054 | 0.0054 | 0.0054 | 0.005¢ |0.0054] 0.005u | 0.005u | 0.005y | 0.0054 {0,005 0.005u | 0.005 | 0.005u | 0.005w | 0.005u | 0.005¢ | 0.0064 [ 0.0254 | 0.0254 | 2860
Corvllis B8 A B 0 0054 | 0008 | 0.0054 [0.0054 | 0,005 |0.0050 | 0.005u | 0.005a | 0.005¢ | 0.005 | 0.00%% | 6.0050 | 0.0054 ] 0.005 | 0.0054 | 0.0064 | 0.0260 | 9.0254 | 1840
Willamatte 0.0050 | 0.0050 | 00054 | 0.005u |0.0054 | 0.005u |0.0054{0.0054 | 0.005u | 0.605u | 0.005 | 0.005u | 0.0054 | 0.005u | 0.005u | 0.005u | 0.005u [ 0.0254] 0.0256 | 2580
fContinved] Tatsay 147 | 24.a0p:90 [ 0.0054 | 0.0054 | 0.0054 | 0.005a [0.0052| 0.005u |0.0050 | 0.005 | 0.0054] 0.9054 | 0.0054 | 0.005¢ | 0.005¢ ] 0.005 | 0.0050 | 0.0054 | 0.00%4 | 0.025u | 0.0250 | 1060
0.005¢ | 0.005¢ | 0.005« | 0.0054 |0.0050 | 0.005u |0.005¢|0.0054 | 8.005u ] 0.005 | 00054 | 0.005¢ | 0.605u | 0.005w [ 0.005u ] 0.0054 | 0.005u ] 0.0250 | 0.025¢ | 2320
0.0n5y | 0.008 | 0.005y | 0.0050 |0.0054] 0.005 | 0.005u]0.005y |0.005u f0.005u | 0.005u | 0.006u | 0.005u | 0.005u | 0.0054 ] 0.005u | 0.005u [ 0.0254 [ 0.0254 | 010
Harrisburg 161 ]24-Aug 80§ 0.005¢ | 0.005¢ | 0.005¢ | 0.005u |0.005u| 0.005u | 0.00%5]0.005u | 0.005u § 0.005u | 0.005u | 0.085¢ | D.005u | 0.005u § 0.005u | 0.005u | 0.00%u | 0.025¢ ] 0.025u] 391D
0.005¢ | 0.0050 | 0.005u | 0.0054 |0.005¢] 0.005v |0.005u|0.0054 [0.0050 | 0.005u ; 0.005u | 6.005u | 0.0050 | 0.005u | 0.005u § 0.0050 | 0.005: | 0.0250 | 0.0254 | 3250
0,005 | 0.0050 | 0.0054 | 0.0050 |0.005u | 0.005u [0.005]0.0050 | 0.005u | 0.0054  0.005u | 0.005u | 0.005u | 9.005u { 0.0050 | 0.0054 | 0.0050 | 0.025u [ 0.0254 | 5160
“’::l',‘.;:""" Jasput 8 }24aug00} 0005s | 0.005s | 0.0054 | 0.005¢ [0.005u| 0.005s |0.005« | 0.005y | 0.005w 0.005u;0.005u 0.005u | 0.0054 | 0.0050 | 0.0054 | 8.005u | 0.0054 ] 0.0250 | 0.025¢ | 6540
9.005u | 0.0050 | 0.0054 | 0.005u |0.005u | 0.005u | 0.005u |0.005 | 0.005u | 0.005u | 0.005u | 0.005u | 0.005u | 0.005w | 0.005u | 0.005u | 0.0054 [ 0.0250 ] 6.025u | 1720
Ochoco Avenue 11 0EFab 91 0.0063u { 0.0063u | 0.0063¢ | 0.0083y [0.0063u] 0.0063u {0.0063u[0.00631]0.0063u 0.0063u|l).0063u 0.0083u]0.0063u[0.0063u]0.0063¢| 0.023 | 0.013u] 0.083u] 0.16u | NA
Johnsen 820d Avenus 58 0.0062u | 0.0063u | 0.0063 | 0.0063u |0.0063¢] 0.0062u [0.0063u]0.00626(0.0083u]0.60634(0.00634[0.0063.]0.0063u] 0.018 | 0.011 | 0.075 |0.6134]0.063u} 0.16u | WA
Croek Regnar Road | 162 | 06 Fab 91| 0.0063u [ 0.0063 | 0.0063u | 0.00634 J0.0063u 0.0083u [0.0083:[0.0062u]0.0063v10.0063u/0.0083u[0.0063uf 0.045 | 0.13 | 0.068 [ 051 [0.013u]0.063u 0.160 | Ma
Palmblad Avanus | 17.5 | 08 Feb 31 | 0.0063u | 0.0063 | 0.0063u | 0.0063u J0.0063u] 0.0063u |0.0063.]0.0063,{0.0063u[0.0067:{0.00634[0.00634[0.0063u] 0.075 | 0.014 | 0.067 10,0136 | D.063u] 0.16u | NA
28 0c1-09 | 0.005u | 0.005¢ | 0.0054 | 0.005u |0.005u | 0.005y |0.0050 | 0.0054 | 0.005u | 0.005 | 0.005u | 0.005u | 0.005u | 0.005u | 0.0054 0.005u | 0.005¢ ] 0.0054 | 0.14u | 2000
15Aug 88 | 0.004u | 0.004u | 0.004y | 0.004u [0.004u] 0.004u |0.004u|0.004u [0.0044{0.004u | 0.004u | 0.004u | 0.004u | 0.074u | 0.018 |0.004s| A | 0.004u| 0.06s | 45700
Bl. Mouth of North
Calumbla Stough 1 8220
Stough 31-Aug 80 7650
950
Dump Road 2 |15-Aug 88| 00020 | 0.002¢ | 0.0020 | 0.0020 [0.0020 | 0.002u | 0.0024 [ 0.002u | 0.0020 { 0,002 | 0.002¢ | 0.002u] 0.002u | 0.003 | 0.017 [0.002u| WA |0.0024| 0.03u | 18600




Summary: Sediment Pesticide Analyses (Continued) Page 3 of 3
Chamlcals
3 2 |
River | Sample 3 i 3 =
River Statlon Mite Dats .é - = “ | 5 K
' ga gﬁ g'a 1w 5? éa é's ='a ia 2| E2® alisl8a|8s|Bs]|fa %'a la :
5 £ s 2 85 [gx g‘: el ia £ R IR T g i
A R A I HEH R B HEHEH R EHE
Columbia . |
Slough Denver Aveue | & |15.a0p 28] 0,005 | 0.008s | 0.0080 | 0005 |0.005) 0.005u |0.005u]0.0050]0.005u] 0005k {0.005u]0.0050 | 0005} 0.621 | 0.033 Jo.00se] wa ]0.005u]0.0720] 70800
{Continued) .
e o s |770ct83 | 0005 | 0005y [ 0.005 | 0065 [0.005u | 0005w [6,005u |0.005u [0.006u [0.005% | 0.005u [0.006y | 0.005u | 60650 {0.005 | 0.005u | 0005 | 0.005u | .15 | 21000
Tualetin Kiver ariatia ViNov88| 0.0030 | 0.003 | 0.00% | 0.003 |0.003w | 0.003u | 0.003 | 0.003u | 0.003u | 0.003u | 0,007 | 0.00% | 0.003u | 0.008w | 0.003m] 8.003m| NA | 0.0034 ] 0.038%
b Fanne Crash Tustarin 2 |15Hov.83| 0,0062 | 2.0069 | 0.0060 | 0.006v |0.006a| 0.006 |0.006u | 0.0064 | 0.006u | 0.0064 | 00054 | 0.00G0 § 0.0064 | 0.006u | 0.0064 | 0.0054 | 0.0064 | 0.006¢ | 0.18¢
b Fanne Ciask Tustatin 2 |03 ov 88 | 0.0020 § 0.0020 | 0.0020 | 0.0024 |0.0024 0.002¢ | 0.002¢] 0.002u | 0.0020 | 0.002u ] 0.007u | 0.0024 | 0.0024 | 0.006u | 0.009m}0.002m| FA | 0.0029] 00339
- Teaverton o |15Hev85 | G505 | G09S | 0:00% | 0,008 |0:008u| G005 {6,609 [0.005a 0.005u |5.005 |0.008u [0.008y | 0009u | 0.645; | 0.28) | 0,094 | 0,003y [0.608u| 027
Croak 04 Hov88 | 0.002¢ | 0.002u | 0.0024 | 0.007s |0.007a] 0.002¢ | 0,002 | 0.002u | 0.002 | 6.007¢ | 0.087u | 0.0024 | 0.002a] 6.005 | 0.018 | 0.002 | WA |0.007¢] 0,07
" s |[270ct98 | 0005y | 0036 | 0.005 | 0005y |0.005 | 0,005 |0.605s 00054 | 00050 00050 0 000 [0.0050 [0.0054 | 0,005 | 005 | 0005w |0.005% | 0.00%0] G.14u | 3000
Sl Mwar 15-Aug 88 | 0.0020 | 0.0020 | 0.0020 | 0.0024 |0.002u| 0.0024 | 6,002 | 0.007u | 0.0024 | 0.0024 | 0.00%% | 0.007 | 0.002u | 0.002u | 0.007u | 0.002a| WA [ 0.0024 | 0.036u | 41100
Tanawr Sisugh - 0.1 [050c1-29 | 0.008u | 0.006u | 0.0064 | 0.006u |0.008u| 0.006u | 8,006y | 0.0064 | 0.006a | 0.0064] 0.0064 | 0.0064 | 0.0064| 0.014] | 0.006% | 0,013 | 0,008 | 0.0084 | B.184 | 19000
LEGEND: ‘
u = Material was analyzed for but not detected, !
J = Estlmated value; value not accurate,
m = Presence of matcrial verified but not quantified,
NA = Nat Analyzed.
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Chamlcals
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Deana {abe 1] 10Aug 80 | 20006 i NA atode | 4000« RA {00s NA NA 00 100 KA 900 500 HA 200 300 00 180 “RA J00 300 500 200
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u = Material was analyzed for but ot detected,

{ = Estimate value; value not accurate,

NA = Not analyzed.

Summary: Sediment PAIT Analyses (Continued) Page 2 of 2
. Chamicals
& B

. i 113 3

fivar | Sample 1 ¥ g E £ g Y ElE

Mver Station wile Dete } § é i E ; ' . g E é i E, —§_ 2t g
g'a 1alEs §§ iz gg_ §=:!§ iz g'a ég ga 12 (12 gg ég ?3 ?; is ?'a Eg iﬁ- ga
it 3? 3i£ e EH Y I|3F |8 |2R (BT (a8 |2 |En (e |d2|FE |28 (aE |4 |2k
003 | 00% | 00% | 0030 | 003 | 003 [ 003 | 003 | 0.03 { 00% § 003 {003 {003 [ 0030 [003e [ 002 [ 003w | 00w | aose { 0oa [ oow [ oow [ aow
Cormate b ke 0 e w03e | 003 | 90 | 003 | 000 | 00t ] 00% | 003 | 003 | 003 | 803 | 003 | 00% | 0oe | 003 | 003 | 60% | 003 | 003 | 003 | 803 | 008
62 | 903 | 00% | 003 ] 003 | 503 | 003 | 003 | 0.03 | 003/ | 003 | 003 J 003 | 00% | 0oow | 003 | 003 | 003 ] 003 | 003 | 0030 | 003 | 003
Willsmatie Mlvar Hatsey wr | 20aups0 [eos | 903 | 00% { 603 | 003 | 00 | 003 ] 0.03v | 003 | 083 § 003 | 003 | 003 | 00% | 003 | 003 | 0030 | 0.03w | 003w | 003« | 003 | 0030 | 003
Eontiavad) 0% | 003 | 0.0% | 003w | 001 | 003 | 003w | 003 {003e | otrw | 003 [ none | 003 | 003 | 003e [oon | 003 | so3e | 003 | 003 | a03 | 003 | 00r
00t | 000w | 90t | 0.0ts | 00ty | 004w [ 00t | 00ts | 00w | 004y | 00t | 00t | 004y | 800 | o04u | 004 | 00t | 0.04x | 0.0tw | 004w | Q04w | D0W | 061w
Hanisburg (1] 24Ahug90 | 004w | 8046 J 004 | 004 | 004w | 004w ] 004w | OO0t ] OOty | 004w | 004y | OOl | 004w | 004w | 004w | D04 | OO | O.040 | 004u | 804y | Q04w | 004v | OO0
0% | 903 | 003 § 003 ) 003 | 903 | 003 | 003 | 003w ) 003w 0o | 903 | 503 | 003 | 200w | 0os | 003 | Dosv | 003 | 003 | 003w | 003 | 003
0ol | 903 | 003 | 003w | 603 [ 0034 | 0030 | 003 [ a0 | 003 | 003 | 0on | 003 | 0os [ oo | 0om | 003¢ foose | 003e | 003 | 0020 | w0t | D02
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Summary: Sediment PCB Analyses Page 1 of 3
Chemicals
. &
River sation | e | e |5 |2 (B | |z |3z |3 |g |2 | E
= S| 5] = = = = S |
S2 | M2 | SE|SEB | 2| QB |02 | 22 | g2 2
' RE|SE|RE|ZE|BE| 22| 8| 8E|EE |28
St. John's Bridge] 6 10-Aug-881 NA NA NA NA 0.06u | 0.06u | 0.06u { 0.06u | 0.35 | 5100
12-Jun-90 | 0.005u | 0.005u | 0.005u | 0.005u | 0.125u | 0.005u | 0.025u | 0.025u | 0.003u | 7040
7 12-Jun-90 | 0.005u | 0.005u | 0.005u ] 0.005u | 0.125u | 0.005u | 0.025u { 0.025u { 0.003u | 6410
. 12-Jun-90 | 0.005u | 0.005u | 0.005u | 0.005u | 0.125u | 0.005u { 0.025u { 0.025u | 0.003u | 8970
SP&S Bridge 1 onh[26-0ci89 | NA | NA | NA | NA | 0.04u | 0.04u | 0.04u | 0.04u | 0.04u | 5000
7 South 26-Oct-89| NA NA NA NA 0.12u | 0.12u | 0.12u | 0.12u | 0.12u | 12000
15-Aug-88] NA NA NA NA | 0.015u | 0.015u | 0.015u { 0.015u | 0.015u | 41900
Doane Lake 7 10-Aug-88] NA NA NA NA 0.06u | 0.06u | 0.06u } 0.06u | 0.05 | 29900
Pennwalt 1
8 26-Oct-891 NA NA NA NA | 0.045u]0.045u { 0.045u | 0.25j | 0.045u
Swan Island 8,1A | 26-Jan-88| NA NA NA NA 0.05u | 0.05u { 0.05u | 0.05u | 0.26
Willamette 8,IB | 26-Jan-88 | NA NA NA NA 0.05u { 0.05u | 0.05u | 0.05u | 0.05u
8,2A [ 26-Jan-88 | NA NA NA NA 0.2u 0.2u 0.2u 4.2 0.2u
Ross Island 14  }26-Oct-89| NA NA NA NA | 0.045u | 0.045u | 0.045u | 0.045u § 0.045u [ 2000
Sellwood Bridge{ 16 |15-Aug-88] NA NA NA | NA |0.015u]0.015u {0.015u [ 0.015u ] 0.015u | 37900
Johnson Creck 18 | 16-Oct-89] NA NA NA NA 0.05u | 0.05u | 0.05u | 0.05u | 0.05u | 22000
Down Stream 57 25-0ct-89| NA NA NA NA [|0.062u | 0.062u | 0.062u | 0.062u | 0.062
Oregon City 10-Aug-88| NA NA NA NA | 0.03u | 0.03u | 0.03u | 0.03u | 0.03u { 6200
Up Stream
Or(l':gon City 28 29000
. 04-Oct-89 | NA NA NA NA 0.05u | 0.05u { 0.05u | 0.05u | 0.05u
Wilsonville 38
15-Aug-88| NA NA NA NA [0.013u}0.013u { 0.013u | 0.013u | 0.013u | 6100
Newberg Pool 47 [25-Oct-89| NA NA NA NA 0.06u | 0.06u | 0.06u | 0.06u | 0.06u | 19000
Newberg 48 [15-Aug-88] NA NA NA NA [0.013u } 0,013u | 0.013u [ 0.013u | 0.013u | 18800
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Summary: Sediment PCB Analyses (Continued) Page 2 of 3
Chemicals
o &5
. River | Sample ] a. 2 =
River Station Mile Dati g § g E g g g g g ';;';
SE | nE 32|32 | 8|08 28|22 2.2
nE | SE|RE|RE|BE|B8E|BE|BE| 828 |2k
MW“—-—-———-—_W“———
Upstream 52 |25-0ct-89] NA | NA NA NA | 0.08u | 0.08u | 0.08u | 0.08u | 0.08u | 49000
Newberg Pool :
29-Aug-90| NA NA NA NA [0.025u{ 0.ru | 0.053 | 0.05u | 0.05u
Wheatland Ferry | 74 1o 50] NA | NA | NA | NA |0.025u 0.1a | 0.05u | 0.050 | 0.058
0.005u | 0.005u | 0.005u | 0.005u | 0.125u | 0.05u | 0.025u { 0.025u | 0.003u | 2960
Corvallis 131 12-Jun-90
Willamette 0.005u [ 0.005u [ 0.005u | 0.005u | 0.125u | 0.05u | 0.025u | 0.025u | 0.003u | 1840
(Continued) 0.005u [ 0.005u | 0.005u | 0.005u | 0.125u | 0.05u [ 0.025u [ 0.025u | 0.003u | 2560
Halsey 147 | 12-Jun-90 | 0.005u | 0.005u | 0.005u { 0.005u | 0.125u | 0.05u | 0.025u { 0.025u | 0.003u | 1000
0.005u | 0.005u | 0.005u | 0.005u | 0.125u | 0.05u | 0.025u | 0.025u [ 0.003u | 2320
0.005u | 0.005u | 0.005u ] 0.005u | 0.125u ] 0.05u | 0.025u | 0.025u | 0.003u | 8010
Harrisburg 161 | 12-Jun-90 | 0.005u { 0.005u | 0.005u | 0.005u { 0.125u | 0.05u | 0.025u | 0.025u [ 0.003u | 3910
0.005u | 0.005u | 0.005u | 0.005u [ 0.125u | 0.05u | 0.025u | 0.025u | 0.003u | 3250
0.005u | 0.005u | 0.005u | 0.005u | 0.125u | 0.05u | 0.025u | 0.025u | 0.003u | 5160
v’:,"i:‘l’a;‘:":‘e Jasper 8 | 12-Jun-90 {0.005u | 0.005u | 0.005u | 0,005 | 0.125u | 0.05u | 0.025u | 0.0250 | 0.003u | 6940
0.005u | 0.005u | 0.005u [ 0.005u | 0.125u | 0.05u | 0.025u [ 0.025u [ 0.003u | 1720
Ochoco Avenue | 1.1 06-Feb-01
Johnson 82nd Avenue 5.8 :
Creek Regner Road | 16.2 |06-Feb-91
Palmblad Avenue| 17.5 |06-Feb-91 )
Bl. Mouth of | 26-Oct-89 [ NA NA NA NA |[0.045u | 0.045u | 0.045u | 0.045u | 0.045u | 2000
Columbia North Slough 15-Aug-88| NA NA NA NA | 0.02u | 0.02u | 0.02u | 0.075 | 0.02u | 46700
Slough Dump Road 15-Aug-88] NA NA NA NA | 0.0lu | 0.0tu | 0.01u | 0.080 | 0.01 | 19600
Denver Avenue 15-Aug-88[ NA NA NA NA |0.024u | 0.024u | 0.024u | 0.14 | 0.024u | 70600
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Summary: Sediment PCB Analyses (Continued) Page 3 of 3
Chemicals
a. &
. . River | Sample 0 o e i _ =
River Station Mile | Date | & & 8 i = 8 g g 5 x
: = < o ) o o S g & ,
25 | ~P| *8 | ¥8 | 3 | «B | m3 | <3| &= o
X IR (T2 | 52 | atslas | as | as | 85 | o=
wE | SE| JE | JE | RE |2 | EE | R2E | RE | 2&E
MMM*MM“”*M*
Tualatin Tuala g 27-Oct-89 | NA NA NA NA | 0.05u | 0.05u | 0.05u | 0.05u | 0.05u | 21000
{
River vatatin 14-Nov88] NA | NA | NA | NA |0.013u]0.013u|0.013u | 0.013u | 0.013u
" Creck ,  |!5-Nov-89 NA NA NA NA | 0.06u | 0.06u | 0.06u | 0.063j | 0.06u
anno Lree - 09-Nov-88] NA | NA | NA. | NA |0.011u]0.011u]|0.011u|0.01Tu|0.011u
Beaverton 4, |I5-Nov-89| NA NA NA NA | 0.09u | 0.09u | 0.09u | 0.09u | 0.36
Creek N 09-Nov-88| NA NA NA NA | 0.01u | 0.0tu | 0.01u | 0.01u | 0.01u
Yamhill 5 |27-0ct-89| NA NA NA NA | 0.045u { 0.045u | 0.045u [ 0.045u | 0.045u | 3000
River - 15-Aug-88] NA NA NA NA |[0.012u | 0.012u | 0.012u | 0.012u [ 0.012u | 41100
gl"o':ls:l'; — 0.1 |05-Oct-89) NA | NA | NA | NA | 0.06u | 0.06u | 0.06u | 0.49j | 0.06u | 1900
LEGEND:
u = Material was analyzed for but not detected. m = Presence of material verified but not quantified.
j = Estimated value; value not accurate. NA = Not Analyzed.
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Summary: Sediment Dioxin and Furan Analyses

Chamicaly
N Anslyticsl] @ g |8 g g g g 8 g g g g g 2 2
var nalytice 2 a%s Fik -] aa My CE-] b4 2 w oW 0o 23 ° ie gy L g E X 2
Basla Satlon |y [P E U s | £ |82 |22 | G2 |GF |oF (a2 | £ |82 (&2 |£2 |Qf | S (52 |f (R |22 | 2
1 :—_l‘ RN s Y 3! Cyl A LN - - N - - A - S I - S e 3 '
R % e ¥ o Y i o L - 3 - T o - o o - 3 . o™ L o "
1o ~a = 5| = hd £ & | < = = -1
28 |58 |98 |98 |38 |9 |9f |88 |58 |28 |38 |38 (98 |58 |98 |qf |98 B
1990 — 1991 Anatytical Results
McFarland Site } EPA
{Amazon Cr, = [am] g3 [37000] 10 54 9 300 | 170 | 6300 49000 | 220 | 3.8u | 26 [ 320 | 30w | 75 | 9w | 1400 | 17 | 3900
13¢ainage)
McFarland Siie 2 EPA
{Amazan Cr. = fana] (g3 |60} 42 15 1" 53 21 910 | 100 | s.au | 2.9 | 6. 29 | 11 15 [0220] 170 | 0224 | 770
. Dsainage) s
Willamette Raster Site 3 EPA
{Amazun Cr. - jAm ) an [l o 480 | 1400 } 12000 | 2700 | 220000 |1700000] 98 320 | 740 | 780 ] 450 | 100 | €90 ] 16000 | 620 | 33000
Drainage)
b Taylor Site 4 EPA
. aylor Site _ y
) . Yomhilt) A cgn | B0 | 66 180 { 140 | s00 | 230 | 13000 Jroomm0| 12 34 56 8 1 9 % | 1400 | s60 | 3500
= .
Taytor Site 3 — |am] B2 {200 { n fn 260 | 1500 | sso | 34000 {280000( 19 65 140 | 820 | 820 | 150 | 100 | 4200 | 180 | 3600
(5. Yambhill) 1603A
tasper (WroAY | 8 | 1990 | At lﬁ:';‘l\ 6200 {0280 | 068 | 1o | 30 | 14 | s3 |-as0 |o039u | 02 | 058 Jo4s | 026 | 04 | 0w | 65 foosew! 122
‘ Warcisburg | 161 | 1991 | Al l'ﬂ‘m\ 13740 | 0.18u [ 0.29u | 0536 | 16 | 12 n 130 | 0.26u | 0180 | 0.35 | 0.45u { 0.38u | 062 | 0.23u | 3.9 |o0.t6u| 92
Mid Fork EPA
Willamette - 1990 | ama | o0 | 3200 | 0.2 2 3.8 2 8.2 | s40 | se00 | 04w | 0.96 | 2.1 36 | 18] 372 |oawm] 4 42 | 2110
Halsey (WRAC) 1991 | At ";:':A 7810 { 0.23u | 0.25u | 0.45u | 071 {038 | 9.4 79 | 0.25u | o.t6u | 0.16u } 0.260 | 0190 | 0.46 {0226 | 23 [0 | 5.7
145 § 195t | A 116:‘;:/« 750 § 020 | 020 [ 039w | 052 Joasu| 67 | 49 |oou|oame |orruo2se] 02w | ot | aas | 16 |og6n | 44
LEGEND;
u = Material way analyzed for but not detected,
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Summary: Figh Tissue Metals Analyses Page ! of 6
Chamlcals
fivar | Sample Tissus | Length | Welght Lipld T o 2 P - o = T a o o
Rlver Statlon Mils Date Spacles | Number Type fmmi ol - ) 3 3 2 £ s : K ;. : k]
: El gp_gl hl 1 El i El ;lgl g !
. - o= .. - o - - o - .Y ] - - W
[ Ex x|l ax | 9| B 24| Fu|f2 |52
BE|3E[AE|3F |38 |25 |42 |22 |FE|58 |2
13-Jul-90 | Squawlish 1 wh
13-Jul-90 | Squawlish 1 wb
13-Jul 90 | Squawlish 1 wh
13-Jul-90 Carp 1 ef
13-Jut-90 Carp 1 el
13-Jul-80 Caip 1 )
&S Biid 7 29-Aug-89 Carp 1 el 445 1362 0.72 0.07u 0.02 0.03u 0.56 0.00u | 0.17 10.15 NA NA NA NA
ridge
g 29-Aug-89 Cag 1 el 419 113§ 0.93 0.07u } 0010 | 0,03u § 063 | 0.03u | O.N1 9.55 NA NA NA NA
28-Aug-83 Carp 1 of 438 1362 1.42 0.0 | 0.0tu | 0.03u | 0.78 | 0.00u | 0.14 12.37 NA HA NA NA
814 908 0.134 0.03u | 0.01v | 0.03u 0.20 0.03 0.9 8.14 NA NA NA HA
‘ 104} 1022
¢
24-Aug 88| Carp 5 (Comp) | 1054|1362
Willamatte Ri 1 178
rmatts Rlver 1308 | 22m0
953 1022 0.257 | 0.03u | 0.00u | 0.03u | 0,18 | 0080 | 0.17 | 12.47 NA NA NA NA
| 965 1022
'
Doans Lake ? 24-Aug 88 Carp 5 {Camg] 999 1135
- 864 908
1041 1249
635 388 0.9 0.07 | 0.0tu | 0.03u | 030 | 0.03u { 0.4 2.07 NA NA NA NA
1 476 1580
c 4 "
" (Compl | 470 | 1382
Kellogg Cresk 18 | 01.Sep-B9 438 1135
. 356 568 04 0.07¢ | 0.01v | 0.03u | 0.27 0.0Jy | 0.05 5.64 NA NA NA NA
[
Sucker k] {Comg 3 454
kAL 454
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Summary: Tish Tissue Metals Analyses (Continued) Page 2 of 6
¢ Chamlcals
Rivar | Sampls Yissus | Longth | Welght | Lipld = 9 o P o B ? 2 -,;, o ™
River Statlan Mite | Date | SPectes [Mumber] " i 1%} £ z z F £ z 2 z =| = S
¥| g ! %I ga | EI 1 gl s‘l_ é:- gL
. - . - - - - - - - R ! 1
£ = = £]lwg e £ SlFEE]84 |2
B3| 53|58 |5E |32 28 k2|28 FE |38 |a¢
445 NA 0.05u | 0.01u { 0.03u § 023 | 0.83u 0.1 5.0 NA NA NA NA
of
Basy 3 (Cemp) 470 27 W
§21
' 1130 1589 3.53 0.03u | 0.00u | 0.0du | 0.16] | 0.03u | 0.46] | 4.85} NA NA NA NA
[
clw v i} (Compl 1168 1816
Down Stiaam 21 122-Aup88 1248 2043
Dregon City " ; 451 HA 6.03u | 0.01u { 0.0Ju | 024 | 0.03uw | 0.34 4,98 NA NA NA NA
. [
Squawlish 3 1Comp) 559 681 TW
1041
: 1245 2043 0.102 0.03u | 0.00u | 003s | 043 | 0.03u 0.2 .28 NA NA NA NA
[ ]
Carp 3 {Compl 1168 1589
1270 2270
Willamatts Rlver 1 o 635 | 3405 | 04 o007 [ o0te | 004 | 054 (003 | 04 [ 67 | NA [ wa | na | ma
{Continued) | fvr 635 3408
Upstieam o Aut. ‘ 1 o 686 ) 5535 | 99 [ 007 | 0.0tu {003 041 {003 ] 018 Jroan ] na | wa | wa | m
Dugon ity | 28 |S0MuseS) Cup 1 I g5 | 5535 |
1 of 483 1818 0.3 007¢ | 002 ] 003u | 042 §f 0.03u | 0.15 14.56 HA NA NA NA
i Ivs 483 1818 .
490 454 0.4 0.08 § 0.00u | 0.03u 0.2 0.0y | 0.11 5.1 NA NA NA NA
| 460 340
'
Sucker 5 {Camp) 420 340
Wilsanvill 8} 28-Aug 8D 369 2l
Aug-
iisonville ] 360 227
( 380 454 0.24 0.06u § 0.01u § 0.03u | 031 | 0.0y | 0.23 8.08 HA NA HA NA
]
Squawlish H {Comp) 300 227
' 280 14

["vvl.ﬁl—'-l?

-z




Summary: Fish Tissue Metals Analyses (Continued) Page 3 of 6
Chemlcals
River | Sample Tissue | Langth | Walght | Lipht 7 o 32 2 2 7 - o 7 3 z
River Statlon Mifs Dats Spucles | Numbar Type (mm) o) %1 $ 3 5; H 3 2 2 x E; : 3
g 1 1 1 ! ] i REE 1
1 . r 3 g
I HE I H
3R | P |5F |32 (32 |iz|eg|5E|EE|de |2t
) Squawlish 280 14
28-Aug-89 {Contioued) 5 ol 280 ™
1245 2043 3663 | 003 | 0.0tu § D.03u | 0.19 | 003w | 612 16,28 NA NA NA NA
o
Carp k) {Comp) 1295 2200
Wilsoaville 38 1205 2124
{Continuad) 810 3.326 004y | 0.0t | 003w | 024 | 003w | 0,14 1.88 NA NA NA HA
23-Aup-88
' 495
[
Squawlish 5 {Comp) 483 MW
§33
495
1 ol 533 2384 09 007 | 0.0lu | 003u § 015 § 0.03u 0.1 4.97 NA NA NA NA
3-Aug 89 Curp ) Ive §3) 2384
Witlamette Rlvar ! of si4 | 21 28 01 001e {003 ] 033 {003 ] 002 | 691 | NA | NA ] NA ] mA
{Continued) ) vt 504 nn . .
1 2588 1,139 BJu | 00w } 00w | 022 | 003w | 0,16 9.9 NA HA NA NA
. ; [XF1] 2043
Cuip 5 ¢ 1473 | 3832
b {Camp)
Nowbarg i 1549 | 4088
1524 3519 .
23-Aug-88
" 4495 0.249 0.3u | 0.00u | 0.03u ] 0.17 | 003u | 0.44 4.65 NA NA NA NA
: §33
’ ]
Squawlish 5 {Comgl 5§72 795 TW
673
699
1 wh
Wheattand Ferey | 14 13-Jul 80 } Squawlish ) b
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Summary: Fish Tissue Metals Analyses

(Continued)

Page 4 of

River

Station

River
Mils

Sample
Dsts

Specles

Numbar

Yissus
Typs

Length
{mm|

Walght
]}

tipld

]

Chemicals

impley - Wet}

{mgfeg — Wat)

Ladmice

imghy ~ Wetl

Capper
{mp/ky — Well

Lasé
bngfey — Watl

Marcery
(mg/kg — Wet)

Tine
imgly — Wet)

Barium
impfeg — Wall

Beryllinm
impfky -~ Wet}

Saleniven
{mg/iy — Wet)

Thatliam
{mg/kg — Wet

Willametia
{Cantinued)

Wheatland Feeey
{Cantinued)

"

13.4u1-90

Squawfish

Carp

31-Aug-88

Carp

553

2157

0.5

0.06v

00t

0.039

0.36

0.03u

0.12

NA

NA

NA.

NA

553

2157

572

2811

0.06u

0.0V

0.03¢

0.03v

0.12

NA

NA

NA

NA

572

2611

553

2384

0.2

0.07u

0.01u

0.03u

0.39

0.03uy

0.2

NA

NA

NA

NA

553

2384

Corvatlis

134

18-3u190

Squawlish

Carp

Halsey

147

18-Jul-90

Squawfish

Cut Tiout

wh

Warddshurg

164

18:Ju1-80

wh

o o Jomt [t for (ot foms | s Joms |t fon fors ot fot [ bt s foo [ o (e Jmo |t e e

wh




Summary: Fish Tissue Metals Analyses (Continued) Page 5 of 6
Chemicals
Rlver | Sample Tissus | Length | Walght { Llpld 7 o = T . P = . P = P
Rlver ~ Statlan Mils Dats Spacles | Number Typs {mm} ta} 4 ] : 3 x ;- 2 3 z E 3 ;
g' £ 5 1 ! 51 ) ‘I § 1 gl g !
Eowm -2y E = o - - - - EE KN 3 =
|82 B | Bal ok ) a | 3 2 |58 |54
B8 (37|58 58|38 58|45 |58 | 58|52 2%
Squawlish 1 wh
184490 b
. Aut3 Cut Traut ! ~
Willamatts River Hardishusg 181 ! wh
l" t F1Y T t1 A ‘ wb
16-0¢1-80 | Cut Yeout ¥ wh
1 wh
l N
Squawlish 1
1
Mid Fark Wiltamotta | Jagper 8 | Ju2380 ‘ wb
Cut Trout \
1
Mcloughtin 5 Anr-81 Coaylish NA of NA NA NA
B, ' p Sl I weh NA NA MA_ | 157 | 002 | 008 | 105 | 048 | 003 | 17.90 | 265 | O.tw | 259 | .08
WA o NA m HA
Ah & Umatita{ 3 | Aprsy | Coaytish
& Umatila o il ) wh A NA WA | 150 | 004 | o008 [ 1547 [ 093 | vos | 1902 | 272 | Gaw | 25% | 505
HA of A m NA
t] 61 | Aprest | Coaylish
S2nd & Flavel | 8.1 § Apr31 f Coalish 10 wh I N uA | v | 002 | 003 | 1247 | 005 | 048 | 1504 | 237 | 0.080 § 2000 | 4230
12204 & Leech . NA ef NA NA - NA
A 3 | apedt | coaylish
Jahnsan Crack Gardens iy prdl | Caylih T wh NA HA NA_ | 1.660 | 002 | 0.04u | 19.89 | 007 | 012 | 1842 | 575 | 0.11u | 2764 | 5.80
HA of NA m NA
Jeane Raad AgtAl | Cratish
e . o e | ws | WA | ma | wa | ver | 007 | 007 | 1783 | ous | oav | 1847 | 67 | oie | 278 | 5da
NA o WA NA NA
" d 8 | Aprdt | Craytish
Hogan Road | 18 P8y 7| Caylsh [ wh HA m #h | 1750 | 005 | 005 [ w17 [ 007 | o0 | 1841 | 7.22 | 0.2 | 2.91u | 533
Drinnt Dii 2 | aeepr | coytin 22 el s A oA
rient Drive P sl I wh A NA NA | 1.64u | 006 | 0.04u | 1407 | 0070 | 005 | 1744 | 414 | 0010 | 2.73¢ | 5450




Summary: Fish Tissue Metals Analyses (Continued) © Page 6 of 6

Chomlcals
Rlvar § Sampla Tissua | Langth | Welght | Lipid 7 2 = = a . o o o . 2
Rlvar Statlon Mils Date Spacles | Number Type fmm) ol 1) 2 £ 3 3 $ : ] : ] s x
Vg § s ! ! E [ ' ¢ 1y 1 g
a - x E = - - - - = - o m. R
SR & £l w& iy AR AR ; YL
BR|3T|8s |5 |38 |35 8F|58|Ee35 |t
Johnson Crask . NA of NA NA NA
. -8t [
{Continued] 1St Aot il T wh NA A we | vs5u | 002 | oo4 | 1751 | 008 | 069 | 1707 | 545 | 00w | 2580 | 55w
Tuslatia River Tualatin ] 1989 Sucher 5 [} NA NA
Yamhill Rlver 5 § [} RA NA
Santlam Rivar Moulh 0.5 | 25-Aug-84 | Squawlish NA sl NA HA HA 0.03v | 001 { 0.08] | 0.22) | 0.03u | 0,30 ] 8.11J NA NA NA HA
¢ ¢ Staugh o1 |osocies Sucker § of NA NA 0.2 0.08¢ | 001w { D03u § 0.20 | 0.00y | 008 §.21 NA NA NA HA
anse ' ’ . Squawlish| 3 o HA NA 02 | 0.08u]001e | 0.03u] 038 [ 0036 | 049 | 557 | NA | WA NA | HA

LEGEND:

u = Material was analyzed for but not detected,
J = Estimate valuc; value not accurate,
NA = Not Analyzed,
el = Edible Fillet,
wb = Whole Body. ‘
Ive = Liver,
Comp = Composited Sample.

T™w
SAWIIST4.5

Toral Weight, '
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Summary: Fish Tissue Pesticides Analyses

Page | of 6

Chamleals
i 3
Alver | Sample Yiusue fLoagth{Walght] Liplé 3 = 3 i
River Statlan uile | pats Spscles Toes | tmet | ) | 11| o . o -E : . f :a .
ﬁaﬁai'el giiiiii'ﬁ;ﬁ.ﬁiﬁ.’i_“aﬁigﬁ.éigﬂ 'ai‘a
HEHH B B BB 1B
120 80 | Savawlih | wh 0008y | 0.008 | 0.008u | 0.006v | 00064 | 0006« | 0006« | 8 708y | 0.006u | 0 008y | 0008w | 000ss | 0.0084 | c.00 | 0.008 | 0 006 | o00ne | 0.075w { 00050
190030 | Savantis | wb 004 | 0.007 | 00020 | 0807 | 00024 | & 0024 | 0007« | 0902 | 0.002w | 0.002v | 0.002v | 0.002¢ | 0.002v | 0.052 | 0.0024 | 0.0024 | 9.002u | 0026v | 0.025¢
130490 | Spoawlioh | wb 00024 | 0802 | 0002y | 0002w | 0.0024 | 6.002¢ | 0002+ | 00024 | 6 0024 | 8.0024 | 0.0024 | 0.002« | 0.002v | 0.0024 | 0 0024 | © 0024 | 0.002¢ | 0025w | 0.0254
1304901 Cup | of 00024 | 0.002¢ | 6002 | 0007 | 0003 | 0002 | 0002w | 80024 | 00024 ] 0.0024 | 0.0024 | 00024 | 0002u | 0.068 | 000k | 2.007 [ 0ooze] 6025 | WA
135430 ] Cup | ot 00024 | 0002 | 0002« ] 00020 | 0.002v | 0.002¢ | 8002 | 6 0024 | 00024 | 0 002u | 00024 | 00024 | 0002« | 00024 ] 00024 | 0.002 | 0002w | 0.0260 | WA
Nl Cw | o 0007 | 0002 | 00024 | 00029 | 0002 | 80026 | 0007w | 0102y | 0002« | 6 0026 | 0002y | 0.002 | 80020 | 0,059 | 001 | a.00s | 0.002 |G02se | Wa
Waogts| Cup | of | 448 | tas2 |82 ] 0003 | 0003 | 00034 | 0003« | 0.0036 | 0003w | 600ve | ono3s | 0003 [ 0003w | 0003 [ 0003 | 0aoae | 0o03e [ 0003 | 0003 [ 0003w 0one | ma
e bl ) ta] L | sl | 410 | 1135 [ 899 | 0002 | 0007 | 0002 | 06074 | 0002 | 60024 | 5007w | 0007 | 0078 | 00024 | 80074 | 0002 | 60024 | 6032 | bo2w | 0002 | 0002 | 0075w | WA
Wyt | Cup | o | 43 | 1302 | 14 | 5.002a | 000ta | 08026 | 0002 | 00024 | a0o2e | 6002 | 0 002u | 00020 | 002u | 0002e | 00020 | 00024 | 000 | 0083 | 0008 | o2u | 00256 | WA
$14 ) 800 Jo130) 00034 J0003u| NA |ooo3u]| 0007 foootu| Wa | WA | WA | 0003« | 0003 | 0003u] WA | 0.012 | o004 | 0.003 | 6003 ] 0.003¢ | Ma
1041 | 1022
Wrgn l::.’” o (s | nn
Willamstts e | un
Rives Viot | 130
953 | 1022 |0251] 00034 | 0003w | WA {000% | 0003 [0003a] WA | ¥A | WA ] 0003 |000% | 0000u] WA | o012 | ooos | 000 | 0003 | 0.0000 | WA
s | won
buntse | 1 Jaaune (:::’n o e un
1 | sor
1061 | 1249
635 | a6 | o9 | 0002a | 0.002 | 00a2e | 00024 | 0.002u | 0002« | 0002« | 00074 | 0002w | 00024 | 0002 | 0.0070 | 50024 | G028 | GOIN | 0003 | 0002 | D.025w | NA
Cap a1 | 158
ot | " Ton T hm
o Jorse e ar | s :
an 350 | sen [ a4 {0002 {0002 § ooara L ood2a f nu02a b antoe L onnze | acoza [ waoru | aonze | 0ooze | 0020 | 0002 | 600t | 6.00%a | 6007w | 66076 | 002 | W
pasell B IETI WY
e | s

.



i Swmmary: Fish Tissue Pesticides Annlyses (Continued) Page 2 of &

Chamlzafs
‘ 3 2 <
Rlver | Sample Tissus [Loagth tpld
Rivar Sistlen Mils n"’. 2paclan Ty l-:tl “’“ u " o '§ -=- f ‘; 5 .
Bol&a §'a ia g'a g'a Z'a §a ’gavzga 23 2| 8= §i E'a a ’ai'a
B HHIB BT HEHEHH B IB B
[ wh Jooosufooose] wa Jooose|ooose|ooose| wa [ #A | 0005 | o0ose [ 600se | %A | 00054 § 0005y | 0005w | 000Sk | 0005 | NA
m':'” o [ Jmrw -
521
1930 | 1509 | asyJooodw foooda] Na {o0003u {00034 ] 6002u | WA NA WA Jooose | ooode |ooode] wa | oory | 0.605 | p.0ote | o000k | o003 | Ma
(7] i ;
(Ean o [ tse |
Dawa s | 200
Strasm R e b [T NA 0004w | 000de | A | o004e {000 000N ] W NA WA faoode]{ooote]ooote] WA | 0004w | 0004y | 0.004u | 0.0046 | COOMG | WA
Gtaea Gy Swuntish |y 17560 Jann 1w
{Gomn 1041
1245 § 2043 [ o1 | 0003w | oo03e| WA | 0003|0000 | G003 WA NA NA_ Joooye |oo03w]oootu] wA | 0013 | 0.000 § 0003 | 0003w | 0.003w [ NA
b ‘::“:' o [ansa ] s
[ 120 | 2200
faon ) of | 835 | Mos | o4 | 0oos [ooo2e ] 0002 [ 0.000w ) 0005 | 0oos | aoor | oooae oooaw]onoze] 001 Jooo2 [ovoze| oont | o021 [ 001 |00 eoasuf. WA
Willamatte ty § 835 § 3405 | st | 0002s | 0002e | G002 | 0.0020 | 0.068 ] .002¢ | 0.14¢ | 0002« | 0002 | a.002¢ | 0080 {00024 | 00020 | 0027 | 0.044 | 0218 [ 0.002¢ § 00250 | WA
lc:‘::;‘ wawm | Ll e of ) a8 § 5235 | 39 | ooos | oocoze ] o00s [ 0.002 | ao0av ] 0.0024 | 0 002u | 0.002¢ | co1a | ovore {0co2e § o002 | no2s | 0102 | 005 § ooe fovoafooasa| w
. Diagea City t § 008 { 625 Jreae] ao02e | 0002 J 00020 | 0002w | 0002 § 00024 | 00024 § 00024 | 0002w | 00024 ] 0.952 f ooer | ooun | o2ee | avar | aosa | w2 Joo2se| wa
of § 4oy | s ) oa | oood Joooe | oooy |ooco2a | noo2 § b.oos [ o002 ) 0.002u § 00026 | 0.002e { 0002« f 00026 | 0002 | 00y | 002 | 0ota {6002 ]0025w] Wa
fe |4 s f e ] A N& NA [ HA RA WA NA NA NA HA NA KA NA N NA Ny WA
400 | 454 o043 | 0002 | 0002¢ | 0002 § 00020 | 0002 | 0.0020 | 0002 | 00024 | 5.002¢ | 0.002¢ | 0002« | 00024 | 0 002v | 0.0024 | 00020 | 0.0024 | 0.0024 { 0.0024 | 8.002¢
tocher o | 20 ]
oy | ¢ J020 ] 200 .
60 | @
Wilseavitta n W88 269 Ll
398 | ase J o2 | ocoaw ] 0ooau]onore | acote | ocoze | 0002 | 0.002 § 0002 | 0.002a | 00024 | 0002w | 0002¢ | 0.0020 | 0 002s | 0.0020 | 00024 | 0.002¢ | 0.0020 | w0020
300 |
’:;m" o o |
M0 |
200 | 1
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Summary: Fish Tissue Pesticides Analyses (Continued) Page 3 of 6
Chamlcals
A 3 :
Rlvar | Sample Tesue [Langth| Walgha | Liptd 3 - a 3
Rlvar sotten | e $pacien Type | tmmt | 00 | %) ,ﬁ. o g " - f - o . i '
wla& 'alaiaiﬁi i-a. a-g_'a.agagtga-aa!'n
HHIHTHE B HEHE HEHB IR IR IR
1245 | 204 | 356 | 0003 | 0003u| WA | 0.00% | 0003w |00030] MA | WA | WA | 0003w | ocod] o003 | NA | 00076 | 00ose | 0003« | 0003w | 0030 | WA
iy Cup of 1295 | 2270
1285 | 2
Wilseaslile 110 333 | o008y | 0008w | WA | 0008« ] 0Udy | 00084 | MA | NA | WA |O000% | O0uts | 0.0084 | WA | 50080 | & Godu | 0008 | 0000 | 000w | KA
(Cantinuadf » 405
2avg ot | sqawtin] o [ 183 Jaur 1w
m
495
ol | 433 | 2300 | 0.9 | 0.002% | 0002 | 0007 | 2.002a | 00024 | 0002u | 80024 | 00074 | 0002 | 00024 | #0024 | 0.00% | 0002« | 0.002¢ | 0.007 | 00024 | 00024 | 6.0250 | A
savgm] e |23 T 2300 [ un Vooots Joootu {ooous [wovts [ououu facots Loouts | 00ty oot Youots Jaoots [ o0uts ['awe | co0tu [o0nas fovons Tooous | sone | wa
o | 684 | 318 | 38 | 0002 | 0002 | 0002w | 8002 | 0002 | 00020 | 50024 | 0 0070 § 0007 | 00020 | 60024 | 0002 | 0002 | 0.008 | 0.0020 | 0.002¢ | 0.007 | 00254 | WA
Vo | §80 | 3128 | NA ] 0003 | 0003 | 0003 | 6.003 | 0003 | 0003w | 0003 | 0007 § 0003w | 6000 | 00603« | 0003 | 0003w | 0.083 | 000 | 00024 | 00034 | 5 Ode | WA
Willamsrte vara | 2san | 14 J o003 [ o003 | Na [aoo3u{ooode foooae | wa | mn | wa [ooo3 |wooa]ooosa] wa | 0.016 |0.00% | 0003 | 0003 | 6003u| WA
Slvar T T
{Contiomedy
Nawbg “ 22 82 Cup o 1423 § 2
1548 | 4ont
1524 | 3519
85 025 | 0003 0003« | WA | o002 | 00034 j 00020 MA | WA | WA | 00036 | 0003 | 0003 | WA | 0005 | 00036 | 0.003 | 0004 | B.00te| KA
§33 ]
1 hogtt | sqawtin | o [ 872 fr05 1w
3
498 ]
0.0024 | 0002¢ | 00020 | 00024 | 0 002w | 0002y | 5oare | 0007w | 0 002e | 80024 ] 0 002¢ | 0002 | 0.0020 | 0.023 | 0057w | 0002w | 0.00% | 60254 | 00250
Squawlih | wh g 0070 | 92020 | 8002 { doze | aas2e | 0o0zu | o asze | 00020 [ 0002y | 0 002y { 00024 | 0007, | 0002 | G047 | 0007a | 0002w | 6.00% | 60256 | 0.025¢
"‘"‘“":"‘“‘ T Rl 0.0024 | 00024 | 8007 | 0.0024 | 0002 | 00024 | 0002e | 0007 | 0002w | 0.007% | @ 207 | 00024 ] 00024 | 8022 | 0607 | 0007« | 0.00% | 20280 | 00750
| o 0 007w | 8.002¢ | 0.002u | 0002 | 0 007e | 00026 | 9082w | 08020 | 0002y | 0002w | 60024 | 0.00%, | 0002w | 6.038 | 0 002¢ | 0002e | 0007w | 8024 | 0025u
0002 | 6002 | 6002« | 0002w | 0 002u | 0 002¢ | w00z | 0002« | 00aze | 0002w | 00024 | 00024 | 0002 | 062 | 0004 | 00024 | 0.0024 | 0026w | 6025w
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Summary: Fish Tissue Pesticldes Analyses (Continued)

Page

4 of 6

Chamlcals
i i ;
I Tlasue [Langth] Walght | Lipld

Rlver Statlan l.:;: ’;:l’.. Spacles Tess "-:' ‘J ‘;' o » o 'E '; 2 i ; ‘ }
“olialaa 1 éa i'a :i'a g'a ga a2|telap ;i gal8s[8w ga 51 1e
B I B R R R E R
124480 at 8002 | 50024 | 8007 | 6002 | 0002 | 0002e | 0002w | 0.0024 | 0 002u | 00026 | 0 002w | 00024 | m.002w | 0047 | 001 | 0007w | 00024 | 0.0258 | 0.005w

of 1 559 | 2152 | 03 | 000w | 0.003w | 800t | 0002 | 0 coaw § 0003 | 0003w | 0003 | 0003w [ 0003 | 0.003a | 003w [ 0003w | st0r [ ooose [ aooa {000 ] naze | wa

ter | 550 | 2157 | WA | 0003w | 0008 | 0003 | 0003 | 0014 § 0003 | 0003w | 6003 | 60036 | 0003 { oonaw [ 00oau [oooaw | wera [ ooss [ocadu oo ] a0 | wa

Whastad tup | ot | 872 | 2618 | 08 | 0003 | coo2e | 6003a | 90034 | 0003 | atedu | oooe | ooox | oo03u | 0003a [oonyu | 0003w soos | w024 | 0012 Jooosu [ ocose | sonn | ma

oy WA to e | 22 12000 | wn | 0023 | noote | ounte | 0ous | 0031 | 00036 | 0003 | 0003 | 0003w | #.103 | 0003u | 0003 | 0003 | 0.00%w | 0003 | 00030 | o83 | 6830 | WA

o | 850 | 2308 | 62 | 0003 | B003s | 0003 | 0.003 | 0003s | o003 | 060 [ 0003 | eoora| 002 [oenss | ooosa|ocos | aors | ooty | oor {acose| 0os i m

| 559 | 204 | wa | w022 | noo3e ] ooude | 003¢ | 000 | n 003 | o0ose | 0003 | 0003 [ eooaw [ oearafooosw | o103 T oonae [ 0002a | ocosu]ooos] oo3e | ma
i 0002 | voos | 0oaze | 6002, | 0007 | 0.002¢ | vouz | 0o0ae | 00024 | 0002 | 0002u | 00o2s [ 00026 | 0015 | 000 § 0002w | 0 0ore | 0.025 | 00260
Sqawtinh | wh 0.0024 | 90024 | 0003 | 0002y | 0.0024 | 00024 | 0 002w | 0 002w § 0 002u | 8 00za { 0002w | 0 002¢ | 0002¢ | 0022 | 0.008 | 0002e [0 002u { 00250 | 00250
wh 0002 | 20024 | 0602 | 00024 | 00024 | 00026 | 0002w | 0.0024 | 0 0024 | 00026 [ 0002u | 80024 [ 0.000 | aasa | 0.0024 | 0002w [ 00026 { 0025w | 00250
Covitia | 131 1 18 1090 o 00024 | 8002y | 0002 | 00024 | 0002 | 06020 | 0 co2u | 0.002 | 0002 | 8 ooze [ o002u | 0 002 | 0.0024 | w004 | 0007¢ | 00020 | 0.0024 | 0.025¢ | 0 0254
oy [ o 0.002 | 0002 | o oa2 | 0 002v [ 00026 § avoze [ 0002w | 0002w | 0002w ] 0 002u | 0002w ] 0.0020 | 0.0026 | 0000 | 0 coze | 0.002¢ | 0.002u | 0028y | 8025
Willamatts 1] 0.002¢ | a.¢02v | 000z« | 0.00zv | 6 002¢ | 0 0024 | 0002w | 0.0024 | 00026 | 0 0026 | 0.0029 | 0 0026 | 0 0024 | 0.0020 | 0.0020 | 00024 | 00024 | 00256 § 00254
Mver 0002 | 0.0026 | 0 002e | 8002u [ 8 002v { 00024 | 0 0020 | 8.0024 | 00026 { 00024 § 0 002¢ f 0002 | noo2e | 004t [ooo2s [ 0002e [ woore | av2s | 0028
[Cantinued 18350 | Sqoawtir | wh 6002 | 0002 | ooo2e [ 002 | ooz | ooau | 0602u | 0002y | 0cozu | wooe | ooo2e | 90024 [ wooau | 0033 | 0.002 § 0.0024 § 00024 | 0.075w | 0.026w
0002 § 90026 | 0002w | 00030 | 80024 | 0002w { 00024 | 00024 [ 0 002u [ 0.002% [ 0002« [0 0026 { 0 002a | 0017 | 0002 | .0024 | 0 002w | a 028 | 0 0250
N ) 0.002¢ | 0.0024 | 0.0026 [ 80024 | 0.009 | 6.0024 | 0 002w | 0.0020 [ 00024 | 80620 | 0 0are | 0002 | wooae | @ coze | 0 0oz § s.0020 § 6 002 | 0.0254 | #0250
0002 | 00020 | 0002« [ 0.002u | 00os | co02 | o002 | 0002w | 0002 { 8002w | w002 | 0002 | 0.002¢ | 0.002u | 0.6024 | 0002w | # 0024 [ n.025¢ | 6 0254
Wocrsn | Cut Nea | b 0002e | 8002w | 0002w | 00026 | 8003 | @002 | 0 002w | 8.0024 | 90026 | 8002w [ 0002u | 0 0026 | B002e | w008 | e 002a | 0005 | woore | Onzsu ] 80250
0.0024 f 0.002¢ | 0003 {oo0ze | 0002 | 0c0zu | 00naa | 0002w [ 8 002e | 4 e02s | 00020 | 00020 | 0002 | 00024 | 0 0024 | 00520 | 0.0024 | 8025w | 0.0254
oo2u f 0002w | 0002 | o002e ] 0.002 | 0.002¢ | 0002 § 80020 | 80026 | 0 002« | 0.002u | 00024 § 0 0020 [ 0.002¢ | 0002 [ 0.0020 | w002s | 00280 | 0 0250
0002v | 9.0024 | 0002w | 0002w | 0 0026 [ 0 002¢ § 0002 | 0002 | w002u { w0n2e | 0002w | 0.0024 | #0024 ] 6 co2e | 8 002 | 0 0020 | 0.0024 | 0.0254 | 0.0254
10-24-90 | Squawlish] wh 0002 | 5002¢ ] 0.002« | 0.002¢ ] 0002« | 0002 | 0.002u | 0.002a | 0.002u | ¥ 002¢ | 0.002¢ | 0002¢ | 6002« | 8.002¢ § 0002« | 0.002¢ | 0.0024 | 0.0280 | 0.028¢
0.002v | 0c02e | 0002 [ 0002w | 0.002 | 0002¢ | 0.6020 [ 0.002¢ | 60024 | w0020 | 00024 [ 0.0024 | 9002¢ | 0022 | 0007u | C.002w | 6.0020 | 9.028x | 0 028y
Huibay | yq) waase lear X 0002y | 0.002u | 9.0024 | 0802w | 0 004w | 00029 | 0002 | 0 0024 | 8 002u [ 0.003u [ e 002s | 0 002¢ [ 0 002¢ ] @ n2e | 0.0024 | 0002w | 0.0024 | 0 0284 | 0.0284
Ml w 0002 | aooau | 0.000 [ ooz | ooor | noo2 | ooozy | o002 | ocozu [wo02e | 0003 | 0002u [ 8002u ] 023 | 6.002 | 0.007 [0 002u | 0078w | 0025y
160130 | ot viour | o 9002 | 0.0020 | 0002 | 0002 | 0000 | 06oza | 0002w | 00024 | 00026 | 9.002e [ 000re | 00024 | 002w | o no2e | 0002y | 0.0020 | 6002w | 6025 [ 00284
00024 § 0.002 | 0002 J00o2e | 0003 {o002u [ 00o2e | 0002w | 0002 [ 0002e | 0002 | 0002 | wo02e | 00o2e | 000y | 000z | 0.000a | 0028 | 00254
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Summary: Fish Tissue Pesticides Analyses (Continued) Page-5 of 6
Chamlcals
1 z
River | Sample Tlosus |Uongen Jwetgni | Lpta 3 . |3 i N
River Stallen it Data Specin Typs | tmm) I %) | " o . -=- p M k] i ' }
i lEaldales ia %-a Teli2| 82| s2| 2222 Ea el8a|8alis|gn]lda
HEHBIHBIBIB R HEH BB IB B HE
BRI IR IR TE|28|38(348|ad|2k|22|i0)|dE| s
Willamatis
Rlves Huniishurg 186t 80 | ot Tran 00024 | 0 002e | 00024 | 50024 | 000w | aoors | o002 | aoo2e | mosze | o002a | novz f o002 | v0oze | 00024 | 00024 | 0020 | 0002w | w028w | 00284
M
s 06024 | 0007w | 0002 | 0007 | 006024 | 00070 | 0007 | 0002 | 00024 | 00024 | 0002 | 2.007 | 0.092¢ | © 007« | 0 0074 | 8002a | 0002« | 2,0254 | 0.075
Squiwlinn | wh 0007 | 00D7a | 0007 | 0007w | 0602 | 0007w | 0007 | 0002 | 0007 | 0007 | 00020 | 00024 | 00074 | 0.002¢ | 0007 | 0002a | 8002 | 0.0250 | 0 075w
uld fand 0402 | 0.0070 | 0.002 | 00024 | 0007 | 00074 | 0007 | 8002 | 0002 | 60024 | 0,002 | 00024 | 6002 | 0.002 | 0002y | 0802a | 00024 | 0.0250 | 0.025
Wihmena | Y | B jR N 0020 | 00074 | 0002 | 0002 | 0.007 | 00024 | 0002 | 0002 | 0002 | 0002 | 0007 | 0.002 | 0002 | 0 0a2e | 0007 | 00024 | 0002 | 0.025u | 0.075¢
Cat Toant | wh 00020 | 0007 | 0002 | 0002« | 6007 | 0007 | 0.007 | 0002 | 0 002v | 0.0024 | 0.007 | 0007 | 8007« | 0.007 | 0.007w | 00024 | 0,002 | 60254 | 0 0254
40024 | 0002 | 0002 | 0.0024 | 8004 | 0002w | 0002 | 0002 | 00024 | 8002« | 0.00% | 0002 § 6.0024 | 6602 | 0 007 | 80024 | 0.0024 | 8 625¢ | 8.0250
Ml aqtin seer | croms |2 L 25| 1w o oteul o soreu o aoasul o eorsufo sozsufa uzsu s ouzsu wcazsu[o wozse o ezsef o ovas o ooasuf g onzsa acon [oauasufaouasuf oot Toasu | o8y
¥ wh | #A | WA | WA |0 00250] 0 00750 | 0 00254 0 0025¢ | 0 0025u] 0 00264 | 0 0025, | 0.0025¢ | 6 00259 ] 0 00256 | 6 0075w | 0 00250 | @ 30254] B.001 | 00075 | 06017 | B0t | 2026w | 0 b
i werr | copn J—2f 28 10 [ o oozsufo onesu o ooasal  oozsufoavzs fo uasu vaozse [0 ozsu o cozeu [ s0rsuf o wuzsa 0 cozsu g oasu"wons Joomasuoooasel oom {ouzsu | os
Umatilts wh | WA | WA | WA |000254]0 075 | 8 0025 | 0 0025w | 0 0026u] 0 00254 | 0.0025, | 0.0025u | 0.00264 ] 0 00254 | 0.0025u | 0 0025% | 0.0025u] 0.05 |0.00254] 0.018 | 000 | 0025w | 8.8a
s | o T e o ot w0 [ Fooussu aoos Touorsa(o avtsuloonssul o oazsu o aorss| o oasufa ouasa o aszsul o ooziu o oorsu [0 sozsu | wont_[oovzsa[nowase | ors Joazss | ouy
flawsl wh | NA | WA | NA |00025u]0 00250] 0 0025 | 0 00254 | 0 0025u] 0 00254 ] 0.0025, | 0.60254 | 6.00250] 0 00254 | 0 0075y | 0.00254 | 8 00254} B.14 | 0.0051 | 0.00250] 0.0t | 6 025e | .
2 4 | e} ua ] wa ] ua [ooorsa] avos Joooas|e cozsu[a02su] 000280 | 0025 [ 0.00250 |0 0025u [0 0026u] 0 0025 | 0 00250 [ 0.0028 | 0.0v1 {0025 ] 00025 ] 00t | un2sa | ws
Johnsan Lrseh ﬁ',::::, B3 A e e | TWh | W |0 005e |0 00764 0 00754 | 0 00760 | 0 00764 | 0 0978] 0 00250 | 00288 [0 00750 |0 o05e] 0 0025 | 2 076w | 5 00zse| os Jo0ass| oo 1 oore Vaote | oev
e oot aety | copton f—21] 20 {wa 1w Jouorsul ovors Yo ouasufo oozsufaouzsufo sazsu o a02su| o ouzsufo oorsu s oozsuf o o2 [0 ouzse| Gonasa [ o ors fo00s. [ oones [Gon {ooree | aus
wh | WA | wa | W |ooazsu]oo0zsu] 0 0025¢| 0.00760 | 0 9025u] 0 00254 |0 0025u | 0.00254 [ 6 0u2su [0 00756 | 0.0075u | 6 0078w | 0 00256 | 0.0n8 | 00047 | 0.082 | 001 | 86254 | 0.k
wepm nest ] 188 | swsr | cooton j—tt ¥ | a1 wa Joovasulo oarss o ooasul ouzsalooozsu) o oe2ss] o 0o7sy| 0 oo2su) o vuzsu o gazsyf o oasy [wonaiu 0 025 | Domr [novasefacorsi| oon [emss | ok
wh | WA | WA | NA ]06025u]000254)00025u] 0 00254 |6 00254) 0 002500 0026w ) 0 00254 | 0 8025 | 0 00754] 0 G025e] 0.0025u] 0 0025a] 848 | 0.008 | 022 | 0.0t | 00%6a ]| 0k
et D sen | copton 12t 28 T W Twa o o02su o oozsol o aozsul o ooasul oozsufo anzsufo oo2su [ corsu wouasy [0 n02se| wovasala oo [acozsa| w.oom [oouasu o ovzsy wov o [ o
wh | WA | WA | NA | 000250]000250] 0.0025¢| 00754 | 0 0025u] 0 0025u |0 0025, | 0.00250 | @ D254 | 0.00750 | 0 0028w ] 0.0025% | 0.0075¢] .00 | 0.00254] 0.018 | 601w | 80284 | 08
o sost | contan ||| 1w Yo ooasuf ocasu o oozsufocussu [ ovasufo azsafo ouzs, [ 0025w [0 o0z [o a2 o o] o omate wanzsu noon [ cunsufaouasaf san [oarss [ ot
wh | WA | uA | Wn |8 0025e]00az6e] 0 00256 | 0 00254 |0 60250 | 0.0025% [0 0025, | 0 00250 | 2 00254 | 0 0075u] 0 €025 | 3.00250 | 0.0025 | 6083 |0.00254] 0.018 | .07 | 0.0254 | 0bu
Toatstla Alvar | Valetin | & | 1988 | Swcher | of | WA | WA | 03 | 0003u] o005 | 0003u | o003e | ooote | acose | 0oox. | 0003w 0003 | 0063 | 0.003 ] 0003 | 0.00% | 0008 | 0.090 | 0003 | 000% | 000% | NA
Yambill Kiver 5 | 1983 | Soter | of | ua | WA ] 0.2 | 00020 | 002 | 0.002 | 00024 | 0002 | 0007 | 00024 | 0602 | Da02a | 0807 | 00074 | 0007« | 00024 | D004 | 0008 | 0.0024 | 60020 | 0625w | WA




Summary: Flsh Tissue Pesticides Analyses :{Cantlnued) ' Page 6 of 6
|

Chomicals
] i i
Rlver | Sample Tloaus Juongin ] welghef tiptd - _ o 3
Rlvae Suden | LU Thae | Seete el | 10 fo ]y o " % - . Pt K i M
- (-3
HEREHE iz §g 31 i2|22|§2|22|22|82]82|82|4z 13 i
= - w1 - . - ~
P HR R HE R B P I FH B IR EH
Saatlam Mlvar 08 ] 25Aug 08 | Squawlinh | ot NA HA NA | 0004w | 0004w NA 0004w | O 004w | 0004w 7 NA A 0004w | 0004u | 0004w | DAO4e MA 0.004w | 0.004v | 0 004w | 0 004u NA
Swier of NA NA 01 | oon2e } 0002w | 0002w | 8002y | 00024 [ 0.007 | 00020 | B 0024 | 0002u | 00024 | 0002a | 00029 ]| 60026 | 8002w | 0 002¢ | 8 002¢ | 0 0020 | 0.025¢ NA
81 |osoan | ] o N HA 0.2 | 0002 § 0002 } 0002w | G002 | 00020 | Q007 | 0002 | 10026 | 00020 | 0002w | 00020 | 0002w | 00026 | 0002« | 00024 | 0,002¢ { 0.003¢ | 6 025¢ NA
N [} WA HA 6.1 J 0001w § 0003w j 0003w ] gooze § aondu ] ooodw ] 0b03u ] 0.003s | 0003w | 0003 | 00030 | 0.003¢ ) po0de ] o003u | 0003 Joo03u Jooas ) 0036 NA
350 00574 0003s | 000D NA 0003 | 0005 | 0003 M WA NA 000 § 0.008 | DOOA HA 0001w | 0003w | 00030 | 0003 [ 0.003u]  NA
Meulh 61 |2Anqll b of "t Iv 5
Conser $lauph 358 |
[21] 808 [0.085) 0002w | O003e | MA F000du ) OOOS | O00dG| NA KA NA_ ] 0003¢ | 0004 ] 0.008 MA ] 0003w | 0003w | 0003w | 3003w {0.003u | NA
1054 § 1138 4
c { -
81 J2sAg 0 uy o e b |
1se | 103 )
LEGEND; ;
u = Macrial was analyzed for bui not deiccied above the concentration shown.
NA = Not Analyzed.
ef = Edible Filler,
wb = Whole Body,
fvr = Liver, : \
Comp w Composiied Sample. f ‘g

TW = Total Weight of Composted Fish Analyzed.
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Summary: Fish Tissue PAH Analyses (Continued) Page 3 of 4
Chomicaln
. 1 i . _— R N
flver | Samphe Tinguo Jlangth|Welght | Lipld Iy v =15 R g . ! 3‘
Alvar Staths Mits Date Speclns Typo | lam} | 19} 1) ’ 5 5 E i 5, B ) : B E_ I _.i -
giiagg agggﬁ 31% = ﬁé’i 'a.gg !a—g'a§=~ﬂ igigi gé ;a
SR S s R s
Wiltamstis
M g g a0 | cu et | b )
. {Contina
(Continady
Squswlin ] wh
Nid fard
Willametta Jagpm ] 23-0d 80
Ci T | wb
011
15-Aug 11
Bl Maath al ' 1
Cotumbls Reik Slavgh
Slsugh M-Aug 0
DumpRad } 2 1152y 00
Deaver Ave 1 16 Aug 83
MclaugNis e Coaylih of HA RA HA J002w]003u{00I]00u]003u]|003u]{B03f00u}00{003]003|802uf003u|003af0.0%]003]0.03w]003)00)u]003:f00%0]{003u]003
Blvd ” v wh A NA NA 1003 |003}003u]003u 003|003 ]001]082uf00ly|003n}00u]003u|003w|003u{O0nI]000u)003u]00w]00de]00re]003e]00l}a0ln
YUY ] Coaylah o NA L1 NA J003w]{003uw]0.02]0.03u|D03u]0.03]003w]0030}003u)003[ 00| 003w |0030]|003f0.000} 003w |0.0%u]0.02]003¢]00%][0.000]003]0.03
Umatiits g Y wh WA NA WA 10030 {003u|0.00uf003u|003w|003uj003:]003w}0CIu}j003uf00|0.03u]00Ty{00dw]0.000]0.000f003uf003]003v]o0te]00dujoolefo0dy
Johasen Craak | 020 A 0 Aot Coayfivh of L1Y NA NA 1003010030} 00%j000u]003u]0030]1003w]}0.030]003][00f0.0%0}00%0}f0.0%0{0.00u] 003 |0.03u]003w]0.00]003]0030]003]0.03u]00%
Hiedd } s v wh LT} L1 WA J003[6030]0.03 [003u)0.03u]003a]003u[0.030)003[003u{003f0.000§0030{G03w ] 0k[0.03u)0.05u]j00%[003w]0.0%(0.00 )00 (00I
12204 & - ol NA WA NA 1003w]0.030]0.00 0000 ] 003 |00%]0.00u]0.0%]0.00)0.000]00)u]0030|003af0.00uf00%]003¢]003w]|0.00¢]0.0%¢f00%][0.000]0.0% |00
taach 1 B ) Ap8l eaylish
Gurdeay wh A RA HA | 003 (0000 ) 003|003 {0.03w[003uf0.03w]| 003w {003u]003[00I|0030[003u]003¢]0.600]{003u]003u]003w]003u]00rvjo0u]0niv]{00d
Janng Auad Apr 09 Crayluh ol RA NA NA |00 |003e}00Iy|003]00Iu]|003u]003 003 |0030]003|003fnod]00dufotdujonilv]oodu]oodu]00la]o0is]ooiu]|oadefoorufools




Summary: Fish Tissue PAH Analyses (Continued) Page 4 of 4

Chomlcals .
: 2 [ T ] = e
Bl Sample Tivaus [Longih [Welght] Lipld 1 : - E - ! -xi : |2 ,'a i %
vl (1) - - : o
Rlver Sistisn Mlfe ﬂll,l Spaclss Type | tmm) w %) } i‘ .. j E : '\g g 5 e ; : ’ < o, ui. i é b - E 3 i ol o
gigaiaﬁagaiganlaig ni‘;‘i‘aia!aga é?ﬁ%a}ﬁ?a}g! =
3 iiisini RN R T A 3 L R B
Senne Kend bl gl of NA NA NA 100Ju{003 JOOI{003w 0030 003003 |00 0000|8000y} 00|00 |00[003ef002a]00X]003]003u]002u]{003v]{003
wh NA WA NA 1003 {0.030]003]002u}003w{00)w][002 |003ujO0Iw]003w]i002]00dw| 003w {00 |003w)000j00de]00Iu]003u]o003u)003w|0.0)¢]00d
T T At Coaglith (1] NA NA NA 100X 003|002 003 |0.03u]003w 0031002 003w]003f00lu]00d|003]00I]}00dufO0dw)O00l0]0.0%]003uf00u]003u]00t0]00N
Judhssen Craek wh NA A WA 10024003 ]003wj00dv|003u]002w] 8030 00dwf003v}003[00Iw]|003u]|003¢]|00I}j003u]0.03u]003u]{0.0%]003u]0.03u]00M]0.0%]000
[ ] {Cantioaed : . Congtinh [ NA NA NA J0031003:]003 |002w]j003}0D)u]003w|003u[00w]003|O0):]{003u[0D]O0I]|002u{003w|00%][000]003u]003u]003u]00de]00d
(44 Oiluat Oilve et Conlih T | W | WA §0034 {003 |0 0% | 0034|003 | 0034 | 003 {0034 | 003 [0.05¢ |0 0% | 003 ] 003u] 0 8% | 0030 | 0530 | 803 | 2.000 | 0.0% | 202 ] 002 | 007 | G020
w . et Cragtiih o NA MA WA 1003|003 f00]003]003u]00Yu{00du]00du]j002e]003u]{00]003u| 003 ]00)uf003u]a0dw]0.03w]00%|00d]0.03y]00%]|00d]00N
wh A NA HA J00[003|003{002¢]0030f0DIw]003u]003v|[003]003w] 001 |003:]003:]00%w]}003]0.00u]002w]0.0%]{003]0.03s]00%f003]00N
Tuslatln Alvae Tuslatin [} 180 Sucher of HA NA
Yamhiit Rlver 1] 1988 Swcker ol N NA
Santlam Rives Mouth 08 |25Aup 88 ] Squawliah | ot NA NA
0.1 Suwchar o NA NA
Cantst Sthaugh 05 6ct 88

Spawinh ] ol [ 1} | 1}

LEGEND;

u = Maerdal was analyzed for bul not detected,
NA = Nos Analyzed.

' el = Edible Fillet,
wh s Whole Dody,

SA\WIS224.3

. . - . [T (PR ] e e e weeee oy . N . s . B
I 4 . i B \
!



[ 23
<y

Summary: Fish Tissue PCB Analyses

Page 1 of

Chemicals
Sampl n Langth | welght | viptd o - ]
(-] [
Rivar Station ’:JII‘II:: ;T&' Spacles | Number T;;:’ "r::" ‘;,' ‘;, E § g tﬁ
I B In “ a 8 8 8 8 3
seliz|szl|sz|ie|telcelze(t2]|5s
“ - . - L hr-1
S EHEHEHEHEHEHEHEHEE
130190 | Squawtish | 1 wh 0.011 | 0,002 | 0.0020 § 0.0026 | 0.1256 | 0.050 | 0.025u | 0.025u | 0.0250 | 0.0250
1300190 | Squawfish| ) wh 0.0024 | 0.002u | 0.006 | 0.0020 | 0.125¢ | 0.054 | 0.0250 | 0.0250 | 0.086 | 0.095
130080 | Squawtish | 1 wh 9007 | 0.0020 | 6.0020 | 0.0026 | 0.125u | 0.050 | 0.0250 [ 0.0250 | 0.208 | 0.209
1300190 | Cap 1 of 0.002¢ | 0.0024 | 0.002u | 0.002v | 0.125¢ | 0.05u | 0.025u | 0.025u | 0.025u | 0.025u
13080 | Carp 1 el 0037 | 0.008 | 0.021 | 0.002 | 0.1250 | 0.05u | 0.025u | 0.0254 | 1.403 | 1.403
13090 | Corp 1 o 0.002a | 0.0020 | 0.0020 | 0.0026 | 0.1250 | 0.05u | 0.6250 | 0.0250 | 0.025 | 0.025u
SPas B I Y T of a45 | 1382 | 072 | WA | NA | NA | WA | 0450 | 0.060 | 0.03¢ | 018 | 0.0% | 0.6
e 29aup89 | Carp ! of M9 | 1135 | 083 | A | NA | MA | NA |0.4250) 0.050 ] 0.0250 | 0.025u ) 0.0254 | 06250
29Aug-88 |  Carp 1 of a3 | 1382 | 14 NA | NA | WA | Na [0.1250 ] 0.050 § 0.0260 | 0.0254 | 0.025u | 0.119
814 | 808 ] 0434 | WA | NA | NA | NA | 0.015¢] 0.006u | 0.003¢ | 0.003 | 0.065 | 0.066
] 041 | 1022
urgan| cwp [0} :f:e:: :::;
wil
amatte Rlver 1208 2270
953 | 1022 | 0257 | NA | NA | NA | NA | 00154 | 0.0064 | 6.003¢ | 0.0034 | D.0ed | 0.044
] 965 1022 )
Doans Lake 7 24-Aug-88 Carp {Comp) ] 891 1135
864 | soe
1041 | 1248
635 | 388 09 | wa | wa | wa | wa [or2su| 0050 | 0.0250 | 6,38 | 0.0250] 0.36
A 478 | 1589
Cay {
P A tcopt | ° a0 | 1362
Nalfogg Creak 18 | 01-Sep-89 438 1135
\ 358 | 568 0.4 WA | NA | 8A | MA | 0.125u{ 0.050 | 0.0250 | 0.0254 | 0.025¢ | 06,0250
Sucker (Comp} of 337 454
ae | 44




Summary: Fish Tissue PCB Analyses (Continned) ' Page 2 of 6
Chemlicals
’ '\ 8. E';
River Statlon I:;v::: s;’::’:. Spastes | Humber ']l.'y::' l;"':;l'h Wl(::hl l:,:’,d § g\_ 5 :
M N la “ 3 8 o 8 8 a8
S A EE R R - A R R - - R B
S EHEHEH I EHEEEHEH
A5 NA NA § Na | ma | ma 00250 ] 0.010 | 0,005 ] 0.005 | 0.005u | 0.025u
' Bass lco::n gl a0 | 227w
521
130 | 1588 | 353 NA ] NA | NA ] ma |o0.0150 ] 0.0060 | 0.003u | 0.205 | D.418 | 0.324
Carp mofnm o 16 | 1818
Bown Sumam | oy o) 0 o0ns 1245 | 2043
Oregon City 457 NA A | wa | ma | wa {00150 0.006u | 8.003u | 0.003u | 0.0030 | 0.0050
Squawlish ‘c:"“ al 559 | 681 TW
1041
- . 1245 | 2043 0.1 A | NA | Ma ] Na [ o0.015¢ ] 0.0087 | 0.003u | 0.003u | 0.003u | 0.0154
-3 LU [ ] 1168 | 1589
P 120 | a0
Willamatte Rlver 1 o 635 | 3405 0.4 wa | wna | wa | wa | o0.250 ] 0.05¢ | 0.625u | 0.025u | 0.0250 | 0.025u
(Continued} - 1 tve 615 | ados 5.1 WA | na § wa | wa Joa2su] 0050 | 0.0250 | 0.025 | 0.0256 | 0.0250
: ‘ Upstraam 2 [sonops| cup 1 o 688 | 5535 3.9 NA 1 a1 wa | wa o0.1250 | 0.050 | 0.025y | 0.025u | 0.026y | 0.0250
Dregon Clly 1 vt 608 | s535 | 1868 | wa | wa | wa | wmA {o0.25u| 0.050 [ 0.025u [ 0.0250 | 0.0250 | 0,025¢
1 o 483 | 118 0.3 BA | MA 1 NA | NA {o.1250] 0.050 | 0.0250 ] 0.025u | 0.025u | 0.025u
1 e 483 1818 1.8 MA Ll ma |l wma | m NA NA NA NA T
480 454 043 | NA | A | wa | wNa ]0.4250 ] 0.05u ]0.025 | 0.025u | 0.0250 ] 0.05
480 30 1
Suckes «c:np) N 0 | e
o 360 227
Wilsonville 8 | 28-Aug88 760 7
90" | 454 0.74 NA | nA | WA | NA | 0.1250f 0.050 {0.0254 | 0.025u | 0.025u | 0.05u
Squawlish mf‘np, o an | 2w
280 14




Summary: Fish Tissue PCB Analyses (Continued) . Page 3 of 6

Chamicals
E
River } Sampls Yissue | Length | Walght | Lipld | E g o
River Statlen Mile Date Specles | Numbar Type om ) %) g s o I
: LA la n 8 8 ] 8 8 8
I EH I E A N S
EH EHEHEH EHEHEHEHEH
28-Aug-89 . § 280 114
conrd) | S9N ooy | ¥ 280 | 114
1245 2043 3.66 NA NA NA NA 0.015u | 0,006u | 0.003u | 0.003u | 0.015 | 0.015
k|
23-Aug-B8] Corp {Comp) ef 1295 220
Wilsenville 3 1265 | 2724
{Continued) 610 . 133 NA NA NA NA 0.04u | 0.016u | 0.008u | 0.008u | 0.008u | 0.04u
23-Aug-80 | Squawlish 5 485
{Comp) af ;g: MW
[N 15-Aug-88 | Squawlish
~d 495
r.ry 1 of 533 2384 0.9 NA NA NA NA 0,125u | 0.025u | 0.025u | 0.0256 | 0.025u | 0.025u
31-Aug-83 car 1 vt §33 2384 NA A NA NA NA 02v | 0.08u | 0.04u { 004u | 0.04u | O.2v
Willametts Rivar " 4 1 of 584 N78 3.8 NA NA NA NA 0.125u | 0.050 | 0.025¢ § 0,025u | 0.025u ] 0.125u
{Continued) 1 Ior 564 3178 NA NA NA NA NA 0.15¢ | 0.060 | 0.03u | 0.03u | 0.03u | 0.15u
. 1an 2509 1.4 NA NA NA NA 0.015u | 0.006u | 0.003u | 0.109 ] 0.082 | 0.171
. 5 1321 2042
Carp of 1473 | 2632
48 {Comp)
Newbarg P 1549 | 4088
524 519
23-Aug-88 ! 3
495 0.25 NA NA . NA NA 0.02u ] 0.008u | 0,004u | 0.004u | 0.004u | 0.02¢
. 533
Squawlish (Comp) 1] 672 ] 795 TW
873
599
Wheatland F 1 ’IJJI'BU s fish 1 wh 0.003 | 0.002u { 60,0024 | 0,002 | 06,1250 | 0,050 | 0.025u | 0.0254 | 0.035 | 0.038
eatland Feity eHET | iR wh 0.005 | 0.0024 | 0.002u | 0.0020 | 0.126u | 0.05¢ | 0.025u | 0.026u | 0.058 | 0.058
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Summary: Fish Tissue PCB Analyses (Continued) Page 4 of 6
Chemicals
; " E
River | Sample Tissus | Longth | Welght | Lipid | . & & 2
River Statlan Mils Date Specles | Numbar Type (mm] tol %! § 5 o n
S S IR IR IR R
3 - T s * = ™ [
- o PN BN - BN BT ) o | o | g
HEHEHESEHEHEHEHEHE
Squawlish 1 wbh 0.002u | 0.002u | 0.002u { 0.002v { 0.125u | 0.05u | 0.025u { 0.0254 | 0.026 § 0.026
134190 1 of 0.002y | 0.002y | 0.002u | 0.002u | 0.125u | 0.05u | 0.025u | 0.0251 | 0.025u § 0.025u
y Carp 1 el 0.002u § 0.002u | 0.002u | 0.002u { 0.125u | 0.05¢ | 0.025¢ | 0.025u | 0.025u ] 0.025u
| L el 0,002 | 0.002u'§ 0.002u | 0.002v | 0.125u | 0.05u | 0.025u | 0.025u | 0.025u | 0.025¢
Wheattand farey | 5, 1 of 558 | 2157 0.5 WA | ma | ma | ma ] oisu | oo8s ] 0.03u | 0.03 | 0.030 | 0.150
{Continued) 1 Ivt 558 2157 NA NA NA NA NA 0.150 | 0.06u | 0.03y | 0.03u | 0.03uv | 0.15u
1 of 5§72 2611 0.6 NA NA NA NA 0.)50 | 0.06u | 0.03u | 0.03u | 0.03u | 0.15u
31-Aup-88 Carp
1 lvr §72 2611 NA NA NA NA NA 0.15¢ | 0.08u | 0.03u | 0,03u | 0.03u } 0.15u
1 el 553 2384 0.2 NA NA NA NA 0,15u | 0.06u ] 0.03u | 0.03u { 0.03¢ | 0.15u
1 Ive 553 2384 NA NA NA NA NA 0,150 | 0.08u | 0.03u | 6.03u | 0.03u | 0.15u
1 wh 0.002u | 0.002u | 0.002u | 0.002v | 0.125u | 0.05u¢ | 0.025u § 0.025u | 0.025u | 0.025u
Squawlish 1 wb 0.002v | 0.002¢ | 0.002u | 0.002u | 0.125¢ | 0.050¢ | 0.025u | 0.025y { 0.025y | 0.025u
Wllhfmllo Corvatlis vt | veaus0 1 wh 0.002y | 0.002u | 0.002u | 0.002u | 0.1250 | 0.05u { 0.025u | 0.025u | 0.025u 9.025u
{Continued) ) el 0.002v | 0.002u § 0.002u { 0.002¢ | 0.125u | 0.05u | 0.025u § 0.025u | 0.025u ] 0.025u
Carp 1 ol 0.002 | 0.002u | 0.002u | 0.002u § 0.125u | 0.05v | 0.025u | 0.025u | 0.025u | 0.025¢
! of 0.002v | 0,002v § 0.002u | 0.002u | 0.125v | 0.05u | 0.025u | 0.025u { 0.0254 ] 0.025u
1 0.002u | 0.002u | 0.002v § 0.002u { 0.125u | 0.05u | 0.025u | 0.025u | 0.028 | 0.028
Squawlish 1 0.003 | 0.002u { 6.002u | 0.002u | 0.125u { 0.05u ] 0.025u | 0.0254 { 0.025u | 0.05u
1 0.002u | 0.002u | 0.002u ] 0.002u | 0.125u | 0.050 | 0.025u § 0.025u | 0.025u { 0.05u
Halsey 147 | 16800080 wh 0.002v | 0.002u | 0.002u | 0.002u | 0.1250 § 0,05u | 0.025u § 0.025u | 0.025u | 0.05u
1 0.003 | 0.002¢ | 0.002u § 0.002u { 0.125u | 0.0%u | 0.025u | 0.025u | 0.025u | 0.05u
Cut Yrout 1 0.002u | 0.002u | 0.002¢ | 0.002u | 0.125u | 0.05u | 0.025u | 0.025u | 0.025u | 0.05u
| 0.002u | 0.002u | 0.002u { 0.002u { 0.125u | 0.05u § 0.025y { 0.025y | 0.025u | 0.05u
i 0.002u § 0.002u | 0.002¢ | 0.002u { 0.125u | 0.05u § 0.025u | 0.025¢ | 0.025u } 0.05¢
Harrisburg 181 lB-Jui:BD Squawlish | wh 0.002u | 0.002u § 0.005 | 0.002u § 0.125u | 0.050 § 0.025u ) 0.025u | 0.085 ['0.085
» i wh 0.003 | 0.002u | 0.002 | 0.002u | 0.125u { 0.050 | 0.025u | 0,025y | 0.046 | 0.046
;
! |
fowst o . - ¥ ]

[ ,?

ey
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Summary: Tish Tissue PCB Analyses (Continued) Page 5 of 6
Chemlcals
- ]
i th | Welght | Lipld & & o
Rivar Statlon ':;‘:lu Sumple Spacies | Number Thasus | Langth | Welg ,P & 8 8 =
o Date : Type {mm) ig) A e & i
. b 1) " Q ] 8 g 8 8
S2|nz|sz|se|se|sz|selzEselse
HEHEHEHEHEH B IEHEH R
Squawlith 1 wh 0004 {0.002u ] 0.002u | 0.002u { 6,125y | 0.054 § 0.025u } 0.025v § 0.033 j 0.03]
18-Jul-80 Cut Trout 1 wh 0 002u | 0.002u § 0.002u | 0.00%u | 0.125u | 0.05¢ | 0.025u | 0.025u | 0.025u { 0.0250
Willametts Rivar Hardsburg | 161 o 1 wh 0 003 | 0.002u | 0.002u | 0.002v | 0.126u | 0.05u ] 0.026u | 0.025u { 0.025u | 0.025u
{Continued) {Continued) 1 wh 0 002u { 0.002u | 0.002¢ | 0.002u | 0.925u | 0.05u | 0.025v | 0.025u | 0,025y | 0.025u
16-0ct-80 | Cut Trout 1 wh 0.002y { 0.002u | 0,002 | 0.002u { 0.125y { 0.05u | 0.025u { 0.025¢ | 0.025u | 0,025«
\ wh 0.002u | 0.002u | 0.002u | 0.002u | 0.125u | 0.05u | 0.025u § 0.025u | 0.025u § 0.025u
1 0.008 § 0.003 | 0.004 | 0.002u | 0.925u § 0.05u | 0,025u | 0,025u ] 0.074 | 0.0724
Squawfish 1 0.011 | 0.004 | 6.002u | 0.002u | 0,125y | 0.05u | 0.025¢ | 0.0254 | 0.112 | 0.112
1 0.005 § 0.002 | 0.007 { 0.002 ., 0.05u § 0.0 0250 § 0,131 131
Wd Fork Jaspes 8 112390 wh w { 0.125u Su 25u § 0.025u 1 0.1
Willamette 1 0.003 | 0.002u | 0.002u | 0.002u | 0.125u | 0.05u | 0.025u | 0.025u | 0.025u | 0.025u
Cut Trout 1 0.002v { 6.002u { 0.002u | 6.002u | G.1254 | 0.05u § 0.625v | 0.025v | 0.025u [ 0.025u
\ 0.002u | 0.002u | 0.002u { 0.002u | 0.125u | 0.05u | 0.025u | 0.025u | 0.025u | 0.025u
Columbls Slough Denver Ave, 5 15-Aug-88 0.13y | 0.05u | 0.025u | 8.025u | 0.05u | 0.025:
Mctoughtin 15 NA o A NA NA
Bivd, ) Apr 91 NA wh NA NA HA
N I NA A A
A4th & Umatita | 3 A : N N
HA whb NA NA NA
. N { NA A
020d & Flaval | 6.1 Craylish [—& : y NA
Apr81 NA wh NA NA NA
Johnson Cresk 1220d & Laach 83 i’ NA of HA NA NA
Gardens ) NA wh NA NA NA
NA i A
Jenne Road Apr-91 ! i NA NA
NA wh NA NA HA
NA of NA NA NA
v 18.9 Apr-81
Hogan Road o Coplish [ NA wh NA | WA NA
Orient Driva 21 Apr-91 NA ¢f NA NA NA




u
NA

wb
Ivr
Comp.

Liver,

Whole Body.

Composited Sample.

= Marterial was analyzed for but not detected.
= Not Analyzed,

cf = Edible Fillet.
=
L]
=

Summary: Fish Tissue PCB Analyses (Continued) Page 6 of 6
Chemicals
, ]
River | Sample ‘ Tissun | Length | Welght | Lipld | & g g
River Statlon Mile Date Spacles | Numbar Type (mm) o %) g £ :; 3“ . . 5 .
: : - . v
s2|3z (52| 52|52 (82|82 (80|82 |8s
- 3 I = . .
RE|RE|HE |52 | B |8 |28 |88 88|k
Drisn) Diive 2} NA wh HA NA NA
Johnsen Creak ;
N Apr-81 Craylish NA 1] NA NA NA
Continued)
{Continy Wsth 2 NA wh WA | w | m
Tualatin Rivar Tualatin 8 1989 Suckes ] of NA NA 0.3 NA NA NA NA 0.450 | 0.08u | 0.03u | 0.03u | 0.03u | 0.150
Yamhill Rivar 5 ] of NA NA 0.2 NA NA NA NA 0.125y | 0.05¢ | 0.025v | 0.025u | 0.025u | 0.0254
Santiam River Mouth 0.5 | 25-Aug-88 | Squawlish NA el NA NA NA NA NA NA NA 0.02u | 0.008u | 0.004u | 0.004u § 0.004u | 0.02u
Sucker 5 eof NA NA 0. NA NA NA NA 0.125u | 0.050 | 0.0254 | 0,025¢ { 0.025u | 0.025u
05-0ct-89 | Squawlish k] of NA NA 0.2 NA NA NA NA [ 0.125u | 0.05u ] 0.0250 § 0.025¢ | 0.0254 | 0.025u
Squawlish 4 ol NA NA 0.1 NA NA NA NA 0.15v | 0.06u § 0.03u | 0.03u | 0,03u | 0.15u
25-Aug-88 Bass 2 o 360 681 0.057 A NA NA NA [ 0.015u { 0.06u | 0.225u | 0,003u { 0.003v | 0.225
Conser Slough Albsny 0.t u (Camp) 355 §81
878 808 0,185 NA NA NA NA 0.015u | 0.008u | 0.242 | 0.132 | 0.003e | 0.374
1054 1138
5-Aug-88 c 4 {
#ha e N nie | 18
1158 1703
LEGEND:

SA\WIIS676.5
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Summary: Fish Tissue Dioxin Analyses

Page 1 of 1

w = Material was analyzed for bul not detected.

Chemlcals

aQ a = E 3 -4 3 =3 § ‘é

. a 8 8 8 a i « w 8 8 8 8 a a
= et -2 =20 - Sl i IR R R Y 1
SElde | qelasld8lag|gsl5E|d8|281q8|a8lz5|48|q8 |58 a2|as
SHEHEHEH R EH EHEHE R R R R R R EHEE
. . D.5u 24 2.50 2.2u 1u 8.8u 2% 2.4 0.74u | 1.3u | 0.48u | D44u | 2.4u Su 046u | 0.24v | 17w | 3.925
McKanzly M3 | 20-HovB0 | Mountain Whitelish =0 =T 1 o 1070 | 0.920 | 340 | 1000 | 24 | 075 | 072 | 0.43a | 0.96u | 0.715 | 0.88 | 0.07a | 0.31u | 36 |3.4893
MF Witlamatte AM 5 21-Nov-80 | Mountain Whitefish | 057 ] 063 | 0.36u ] 068 [ 0320 ] 097 | 45 | 27 | 0190 § 0240 ] 093 § 0.250 | 0106 4w [ 0240 § 0320 | 3w [1.6203
RM 178 ~ 177 | 24-Hay-80 | Mountain Whitafish | 0.87 1.1 0,62y 1.3 0.23u n 250 4 0.25u | 056 } 0.22u | D,18u | 0.33 1.8u t.Ju ] 0.46u 20 3.5
A 181 03-0c4-84 Curp p41 063 J 047 | 17 f 03 | 53 ] 63 | o4t | 02 | 046 } 022 | 018 | 023 {00326} 0.44 J0.0390] 0.20 | 1.39
18-Aug-91 Whilefish 027 J 031 ] 03 Joos fon2 ] o4 ] 27 | vy Toos | 013 o008 [o007 ) o021 ] cos]oor ]| o1 ]ois]on
M M7 19-Aug-80 | Mouatsin Whitelish 1.8 1 048y | 0.89u | 0.50 | 0.96u 21 13 0.28 058 | 0.150 ] 0920 | 0.22 | 662 } 0.22u | 0.250 | 0.52 | 5.21
19-Nov-30 | Mountain Whitalish } 4.8 1.0 § 085y | .26 | 0.02u | 1.8u 5.6 22 0.74u | 0.94u | 0.24u | 0,210 | 0.29u | 0.86u | 048y | 0.3tu | V.4u | 8.85
19-Nov-90 | Mountain Whitafish { 2.7 07u | 050 | 0.83u | 0.520 ] 1.3u [ ] 11 0.35¢ | 0.42v | 0.33u j 0.25u ] 0.88u | 150 | 0.43v | 051 | 150 | 5.07
Willametts AM 145 | 08-Sep91 Carp 044 | 028 | 029 1 Joan] 2 55 | 054 | 042 | 025 | 0.4 | 0.092 | 049 {0.057¢] 0.31 Jo.0610] 0.58 | 1.02
08-Aug-91 Whitelish 25 | 052 | 0.19 | 043 {048 {062 { 28 { &3 [ o1z | 02 [ o043 [ o015 [ o022 { 011 ] 015 ¢{ 045 | 0.25 | 285
19-Nav-80 | Mountain Whitelish 1.9 1.8y 3.5u J.tu 1 0.68Wu ]| 1.8u Tu 30 0.52u | L 0.80 ) 0.72¢ | 0.63u | 43u § 0.73u | 1.5u | 0.468u | 14.07
AM 141 | 06-Sep8) Carp 057 102t/ ot4 { 05 loaw] 12 | 54 | 058 Joossu} 014 lo.0450}0.020u] 018 |0.0256] 047 J0.056u] 0.21 | 0.93
15-Aug-9) Whitelish 19 j 045 | 014 [ 037 | 012 J o84 | 34 | 88 J o472 | 022 | 012 | 008 | 023 Joaa | 012 | o2 J o032 | 304
AN 141 08-Sep-81 Carp 045 [ 0.24u | 013 | 0.34 [0.093u] 0.84 2.5 045 | 0.045 | 0.14 }0.0370]0.0250f 0,13 §0.052u] 0.17 }0.046u] 0.14u | 0.78
15-Aug-31 Whitelish 14 0.20 0.1 0.22 0.14 0.460 318 4.8 0.2 0.14 0.08 0.09 0.2 0.11 008 | 0.13 0.25 | 2.18

LEGEND:

SA\WIS672.3 (01/94)
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Willamette River Toxics Study
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